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Foreword 





It is with great pleasure that we of HOSPITAL TOPICS present the ninth 
volume of the O.R. Yearbook. Like the previous Yearbooks, this volume 
brings together in a permanent reference form, the important material 
published in the O.R. Section of the magazine during the year. Moreover, 
for the third consecutive year, the Yearbook also includes material from 
other sections of the magazine of special interest to the operating-room 
staff. 
Editorial matter presented in the O.R. Sec- 
tion is selected and prepared by the HOS- 
PITAL TOPICS staff. The guidance of Carl 
W. Walter, M.D., of the surgical staff of 
Peter Bent Brigham Hospital, Boston, and 
of Dorothy W. Errera, R.N., is gratefully 
acknowledged. 
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The Artificial Kidney 


By Lewis W. Bluemle, Jr., M.D.* 


e The artificial kidney is exactly what the name 
implies—a mechanical device capable of performing 
the excretory function of the living kidney by remov- 
ing products of metabolism from the blood and body 
fluids. In the course of the last decade, it has 
become established as a valuable therapeutic tool. 


The principle on which the artificial kidney oper- 
ates can best be understood by reviewing the basic 
structure and function of the human organ after 
which it was patterned. 


The human kidney is composed of approximately 
one million small, functional units called nephrons. 
Each unit consists of a glomerulus and a convoluted 
tubule. Urine formation begins at the glomerulus 
with the process of filtration of the blood. The blood 





*Assistant professor of medicine, University of Pennsylvania School 
of Medicine, Philadelphia. This article is adapted from a talk given 
by Dr. Bluemle at the recent fifth national congress, Association 
of Operating Room Nurses. 


filtrate, formed at the rate of about 100 cc. per 
minute, then passes through the tubule. There most 
of the water and essential solutes, such as glucose, 
sodium, and chloride, are reabsorbed into the blood 
stream, leaving a concentrated solution of waste 
products to emerge as urine at the distal end of the 
tubule. 


A longitudinal section of a glomerular capillary, 
viewed under a microscope, would show that the cap- 
illary walls actually contain minute pores. These 
are large enough to allow the passage of tiny par- 
ticles, such as molecules of urea and glucose, but 
not large enough to allow the passage of red cells, 
white cells, platelets, and protein molecules. Thus, 
being semipermeable, the capillary wall can act as a 
differential filter. 


This filtration actually is a simple physical-chemi- 
cal process which is not too difficult to duplicate if a 
similarly semipermeable artificial membrane is used. 
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Such a membrane might be made of collodion, for 
example. If a series of collodion tubes were con- 
structed, and blood passed through them, the begin- 
ning of an artificial glomerulus would be created. 


If these tubes were mounted inside a glass cylin- 
der, with appropriate manifolds at each end, and 
with adapters at the inlet and outlet positions, to 
which could be connected tubes leading to a patient’s 
artery and vein, continuous circulation of blood 
through this large extracorporeal glomerulus could 
be established. If, however, an attempt were made 
to form an artificial glomerular filtrate by using the 
same source of energy as the human kidney, that is, 
blood pressure, the results would be disappointing. 
The artificial membrane would be so thick, as com- 
pared to the capillary wall, that tremendous pressure 
would be required to form even a small amount of 
blood filtrate. So much pressure would be needed, 
in fact, that the tubes would rupture. 


Suppose, however, that a different source of 
energy were employed to move blood solutes across 
this membrane. Suppose the energy were provided 
by a difference in concentration in the fluids on 
either side of the membrane. This could be achieved 
by bathing the tubes in water. The very fact that 
the blood inside the tubing would have a higher con- 
centration of urea, for instance, than would the 
surrounding water, would cause a net passage of 


urea molecules from the blood, through the pores, 
into the water bath. 


This is the process known as dialysis, which 
simply means the passage of any solute from one 
solution to another through a semipermeable mem- 
brane, according to the concentration gradient. 


The water bath, or rinsing fluid, affords a means 
of removing metabolic waste products from the 
blood. But use of water alone poses two problems: 
First, the water, being hypotonic in comparison to 
the blood, causes hemolysis; and second, necessary 
constituents of the blood, such as glucose, sodium, 
and calcium, are lost since they, of course, dialyze 
out just as the urea does. 


Both of these problems can be solved by simply 
adding to the water bath enough glucose and essen- 
tial electrolytes to make the concentrations on either 
side of the membrane approximately equal. More 
accurately, the concentrations of these elements in 
the water are equal to those of normal serum. Thus, 
hemolysis is prevented by provision of an isotonic 
bath; and the only constituents removed from the 
blood are the waste products, since these are the 
only substances which are purposely omitted from 
the bath fluid. 


This mechanism now provides not only an arti- 
ficial glomerulus, but also an artificial counterpart to 








the conserving mechanism of the renal tubule. In 
sum total, it is an artificial kidney. 


Actually the first artificial kidney was a simple 
but ingenious device developed almost 45 years ago 
by Dr. John Abel, first professor of pharmacology 
at the Johns Hopkins University School of Medicine. 
He succeeded in demonstrating the potential value 
of the apparatus by removing salicylates from 
animals given test doses, but unfortunately he could 
not perfect his device for clinical use. The delicate 
collodion membranes were very difficult to make and 
ruptured easily, and he also lacked a good anti- 
coagulant, and had to resort to using hirudin, a 
relatively poor substitute for heparin. 


During the past 40 years, many improvements 
have been made in the basic design of the artificial 
kidney. Perhaps the most important development 
was contributed by Willem Kolff, M.D., currently of 
Cleveland, who did his initial work under very try- 
ing circumstances during the German occupation of 
Holland in World War II. Dr. Kolff developed the 
now famous rotating drum dialyzer, which was the 
first apparatus that could be used safely and effec- 
tively on human subjects. 

In modification of the Kolff artificial kidney, the 
old collodion membranes of Abel’s apparatus have 
been replaced with cellophane tubing, which actually 
is commercial sausage casing. The long tube is 


wound in spiral fashion around a steel drum; at 
either end of the tube are appropriate inlet and 
outlet adapters for blood. The drum is rotated in a 
tub of dialyzing solution; as the drum rotates, blood 
is propelled through the length of the tubing by the 
action of gravity and the principle of the Archi- 
medes screw. The blood is taken, by catheter, from 
the patient’s radial artery and is returned to his 
antecubital vein. 


About 50 different designs for artificial kidneys 
have been developed. All of these have advantages 
and disadvantages. One of the most recent and most 
interesting developments is the disposable twin coil 
kidney.* 

This device utilizes two parallel lengths of tubing. 
The tubes are bought previously sterilized, and 
they can be thrown away after use. 


The artificial kidney used at the University of 
Pennsylvania Hospital employs the disposable tub- 
ing. Blood, taken from the patient’s radial artery, 
is pumped by an atraumatic blood pump, through 
tubing, to the dialyzer, where it travels through the 
disposable tubes. After leaving the dialyzer, the 
blood is passed through a simple bubble trap and 
returned to the patient through his antecubital vein. 
All parts of the apparatus which come into contact 
with the blood have been previously sterilized. 


*Manufactured by Travenol Laboratories, Morton Grove, III. 
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The system is primed with banked blood before 
use so that at no time is more blood leaving the 
patient than is re-entering his circulation. The 
dialyzing solution is stored in large carboys; it is 
constantly recirculated by a turbine which forces it 
up through a constant temperature bath, through 
the appropriate chambers in the dialyzing compart- 
ment, then back through the carboys. 


Schematic representation demon- 
strates principle on which artificial 
kidney operates. Series of tubes, 
composed of material simulating 
semipermeable membrane (inset), is 
encased in glass cylinder which con- 
tains water bath. Blood, taken by 
catheter from patient's artery, enters 
at point A, circulates through tubes 
where waste materials are removed, 
and leaves through point B, to be 
returned to patient's vein. 


The artificial kidney has a number of clinical uses. 
It has been employed successfully to remove, from 
the blood, ingested poisons such as salicylates, bar- 
biturates, or bromides. Obviously its greatest clin- 
ical application, however, is in patients with renal 
failure—more specifically, acute, temporary renal 
failure, or so-called lower nephron nephrosis. 


This disease is characterized, clinically, by oli- 












guria and severe uremia, and, pathologically, by 
necrosis of the renal tubular epithelium. 
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# Dialysis 
200 4 
BUN 1007 
mgm. 
per. 
100 mi. °7 
® Transfusion reaction 
3- 
Urine 27 
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day 
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Graph demonstrates effect of dialysis on woman suffering from 
acute renal failure following a mismatched blood transfusion. 
At eighth day of reaction, blood urea nitrogen had risen to 
200 mg. percent, urine output averaged about 50 cc. per day. 
After six-hour dialysis, blood urea nitrogen fell to 100 mg. 
percent; about 30 grams of urea nit-cgen were removed in the 
process. Urine output increased gradually after dialysis with 
one transient episode of uremia. 
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The primary objective of therapy in the patient 
with acute renal failure is to keep him in as nearly 
normal a condition as possible until he is able to 
regenerate new tubular epithelial cells to replace 
the damaged ones, after which he can again form 
urine. This period may last anywhere from one to 
three weeks. The objective can only be reached 
successfully by intelligent, conservative care. Such 
care includes the restriction of fluids and electro- 
lytes, provision of adequate nonprotein caloric in- 
take, prevention of infection, and, most important, 
good nursing care. 


The artificial kidney is only an adjunct, not a 
substitute, for such care. Use of the device is par- 
ticularly valuable as an additional measure in those 
patients who do not respond favorably to conserv- 
ative care alone. 


For example, if the patient with acute renal 
failure has had oliguria for eight or 10 days; is 
becoming increasingly comatose; and has other clin- 
ical manifestations of progressive uremia, such as 
twitching, convulsions, and vomiting, his chances of 
surviving without dialysis are considerably less than 
they are if he is given dialysis. This fact has been 
demonstrated repeatedly in patients. In a sense, 
dialysis provides an additional period of time for 
recovery from a renal injury. 


Another indication for dialysis—perhaps the most 





important—is potassium intoxication as a result of 
renal failure. Retention of potassium in body fluids 
leads to serious disturbances in cardiac conduction, 
disturbances which can progress to cardiae arrest. 
If the serum potassium rises above 6.5 milliequiva- 
lents per liter, at which point characteristic electro- 
cardiographic changes usually appear, dialysis defi- 
nitely should be considered. 


Are there any dangers or contraindications to 
dialysis? Almost the only universally accepted con- 
traindication is uncontrolled hemorrhage, particu- 
larly from the gastrointestinal tract. Hepariniza- 
tion, which is required by the dialysis procedure, will 
always accentuate such bleeding, and hence, the 
dialysis may cause fatal exsanguination. 


Another contraindication to dialysis, to my mind 
at least, is hopeless uremia arising in the terminal 
stage of proved chronic renal disease, such as in the 
final stage of chronic glomerulonephritis. Suppose 
all possible therapeutic approaches have been ex- 
hausted, the patient has reached the relatively com- 
fortable stage of unconsciousness, and death appears 
to be imminent. In such a case, I think it is highly 
questionable, from a moral standpoint, to use dialysis 
in an attempt to restore consciousness, knowing that 
the patient will only deteriorate again afterwards 
and will thus suffer through the terminal phase 
twice instead of just once. 


I do not mean to imply that the artificial kidney 
is of no use in chronic renal disease. The device has 
been shown, for example, to be of some help in pre- 
paring for surgery the patient with chronic uremia. 


It has been used with gratifying results, also, in 
patients with slow-moving renal failure, such as is 
seen in congenital polycystic renal disease, if it is 
given before the patient has reached the terminal 
phase. The primary indication for dialysis, in such 
a situation, is the appearance of symptoms related 
to uremia. After a successful dialysis, such symp- 
toms will usually disappear and, in many patients, 
will not recur for as long as six months. When 
symptoms do recur, dialysis may be repeated. 


Another interesting application of dialysis is its 
use to remove excessive adema fluid by the process 
of ultrafiltration. It was found that this procedure 
could be carried out in edematous dogs if the pres- 
sure of the blood within the dialyzer was sufficiently 
greater than that of the dialyzing solution, and if 
the membrane was adequately supported to prevent 
its rupturing. 


This procedure was utilized in one of our patients 
who developed pulmonary edema. A six-hour combi- 
nation dialysis and ultrafiltration of the patient’s 
blood produced a loss of a little more than one and 
three-quarters kilograms of body weight; an equal 
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amount of extra water was measured in the dialyz- 
ing solution at the end of the procedure. The pa- 
tient’s respiratory rate, which had been elevated, fell 
to normal; his rales disappeared halfway through 
the procedure, returned briefly during a period of 
cardiac arrhythmia toward its end, then disappeared 
altogether. The patient subsequently recovered. 


The artificial kidney is only one of a number of 
machines which have been developed to simulate the 
function of human organs. These machines are the 
first products of a fascinating and relatively new 
aspect of co-operative medical and engineering 
endeavor; their ultimate therapeutic objectives are 
almost limitless. 


Artificial kidney, in use at University of Pennsylvania Hospital, 
shows disposable tubes in position in dialyzer. Blood is drawn 
from patient’s radial artery; atraumatic blood pump sends 
blood through coils wrapped around drum which is set in 
dialyzing solution (top of cart). Dialyzing solution is recircul- 
lated by turbine which forces it from carboy (bottom of cart), 
through constant temperature bath, then through drum, then 
back through carboy. 
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Hemodialysis for Blood Chemical Derangements 


By Arthur E. MacNeill, M.D.* 


e A blood dialyzer of simplified design has been de- 
vised as part of a program for developing labor- 
saving apparatus for nursing personnel. Much ef- 
fort has been expended to simplify details so that 
a bare minimum of personnel will be required for 
operation of the equipment and personnel can be 
readily trained in its use. 


The design principle utilized in the MacNeill-Col- 
lins blood dialyzerf is patterned after the parallel 
flow arrangement of natural capillaries. 


The dialyzer case is a box-like structure, slightly 
larger than a carton of cigarettes. Within the case, 
the blood is carried in parallel streams through 
cellophane tubes, which are flattened between nylon 
screens. The dialyzing bath flows through the mesh- 
work of the nylon screens, constantly bathing the 
outer surface of the cellophane tubes. 





*Buswell research fellow and assistant research professor of sur- 
gery, University of Buffalo (N.Y.) School of Medicine; research 
consultant, surgical department, Buffalo General Hospital; research 
adviser, department of surgery, Children’s Hospital of Buffalo. 
tManufactured by Warren E. Collins, Inc., Boston, Mass. 


The dialyzer is filled with heparinized saline be- 
fore being connected to the patient. No whole blood 
is necessary in priming the unit. In the standard 
size, which contains 26 tubes, the urea clearance at 
a blood flow of 200 cc. per minute is 75 cc. This 
model of the dialyzer will usually lower a patient’s 
blood urea nitrogen 50 percent in eight hours. 


Because it utilizes a parallel flow system for the 
passage of the blood, the dialyzer does not necessi- 
tate a blood transfusion; when in use on a patient, 
the standard dialyzer contains only about 200 cc. of 
blood. This is a major advantage in that it reduces 
the danger of transfusion mishaps and also allows 
more prompt treatment of poisoning cases by avoid- 
ing delays for cross-matching or securing blood. 


The dialyzer will operate on the patient’s arterial 
blood pressure alone. However, the MacNeill-Collins 
blood pump was developed to allow use of vein-to- 
vein blood circuits, which provide more blood per 
minute than is available from most peripheral ar- 
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teries. The pump broadens the application of the 
dialyzer, particularly in cases of heart disease. With 
this pump, blood has been propelled through the 
dialyzer circuit for from six to nine hours. Plasma 
hemoglobin determinations at the end of eight 
hours have shown insignificant hemolysis. 


The pump, itself, is constructed of transparent 
Plexiglas inside of which are two plastic tubes. The 
top tube, closed at one end, receives the alternating 
suction and pressure delivered by the pulser, or 
pumping mechanism. The lower tube, open at both 
ends, receives the blood from the patient, pumps it 
through the dialyzer, then returns it to the patient. 
The pumping medium is a 0.9 percent sterile saline 
solution. 


The pulser is a small, motor-driven air piston. 
Although electrically powered, the motor can be 
hand-cranked in an emergency, eliminating special 
demands on the electrical supply. 


Renal indications for use of the dialyzer include 
acute tubular necrosis caused by such factors as 
chemical toxins, hemolysis, or shock, and accom- 
panied by hyperkalemia, uremia, severe acidosis, 
coma, and anuria; and selected cases of chronic or 


Pictured at left is standard model of MacNeill-Collins blood 
dialyzer; graph on opposite page demonstrates bedside con- 
nection of apparatus. 
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Above: Scientific exhibit at American -Medical Association 
meeting in New York City in 1957 shows models of blood pump 
and dialyzer attached to dummy patient. Metal box beneath 
crossbar is dialyzer case containing cellophane tubes through 
which blood flows. White container (bottom left of picture) 
holds dialyzing bath. Directly beneath dialyzing case is 
plastic blood pump, which is powered by small electric motor 
(bottom right of picture). 


acute glomerulonephritis, obstructive uropathies, or 
chronic renal failure from other causes. 


Extrarenal indications are: acute drug intoxica- 
tion, such as that caused by barbiturates, bromides, 
or salicylates; intractable edema in patients with 
congestive heart failure or nephrotic syndrome; 
eclampsia; and ammonia intoxication in hepatic in- 
sufficiency. 


Several advantages of the equipment are of spe- 
cial interest to operating-room personnel. These in- 
clude the following features: 


The entire blood pathway can be sterilized 
by autoclaving in a standard manner. Blood tubes 
are short and can be discarded rather than cleaned. 
The entire apparatus can be disassembled, cleaned, 
and reassembled in a relatively short period of time. 





Special blood-line access tubes allow blood 
samples to be taken without syringes or needles, 
decreasing demands on both O.R. and central supply 
room personnel. 





The treatment can be administered in any 
room in which a sink is available. Thus, the patient 
need not be taken to the operating room, upsetting 
normal O.R. schedules with the procedure. 





——tThe apparatus is compact, lightweight, and 
portable, and requires only a modest space for 
storage. 


—y 
— \ 


— <9 


‘ 


ine eee 








O.R. Procedure Manual 
For Open-Heart Surgery 


By Audrey N. Bell, R.N.* 


Introduction 


e The first open-heart procedure at Parkland Memorial Hospital was per- 
formed in November, 1956. In January, 1957, when routines were be- 
coming more established, we began writing this manual. The bound 
manual was printed in October, 1957, and 200 copies were available for 
distribution. These copies have been sent to many medical centers. 


We offer this manual only as a guide in developing a procedure in 
other hospitals, because we know that no two hospitals can operate using 
identical procedures. However, we do hope that the manual will answer 
many questions and in some way spare other operating-room nurses a 
few of the headaches which are always present when new operating-room 
procedures are being developed to assist the surgeon in his ever-expanding 
field of surgery. 


This procedure was developed for Parkland Memorial Hospital in con- 
junction with the Southwestern Medical School of the University of 
Texas, under the auspices of Hugh E. Wilson, M.D., assistant professor 
of surgery, cardiothoracic division. 


*Miss Bell is operating-room supervisor, Parkland Memorial Hospital, Dallas, Tex. 
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Tubing for Heart-lung Oxygenator 


Technician — Pump Team: 

Cut tygon tubing to proper lengths. Graduate Helix 
and mark with wood-burning electric pencil; color 
markings with black Magic-Marking pencil. Wash 
tubing thoroughly with blood and tissue detergent; 
rinse well with final rinsing in distilled water. De- 
liver tubing to operating room and separate pieces 
for various packages. Tubing should be delivered at 
least two days previous to surgery. 


Nurses: 

Package and autoclave tubing. Roll Helix tubing 
onto the 13” diameter drum, cover with 10” stock- 
inette, and place safety pins at scattered intervals 
to hold tubing apart. Wrap in large table covers. 
Fold the last cover so that a handle is made on two 
sides for lifting the hot tubing. The drum is covered 
with a muslin wrapper and stockinette before being 
used. The stockinette cover is replaced as it becomes 
discolored. 


Place the oxygenator tubing on a muslin-covered 
plywood board, 30”x6”. Hold tubing in place by 
covering with two towels and pinning at the long 
edge of the board with safety pins. Do not pin so 


Part I. Preparation of Supplies and Equipment 


tightly as to compress the tubing, but pin snugly so 
that tubing is held straight. Wrap in two large 
muslin wrappers. 


Coil the nurses’ tubing loosely on an 18” square 
plywood board which has been covered with a muslin 
wrapper. Wrap in two large muslin wrappers. 


Place the pump team connecting tubing by layers 
in a large instrument basin with a towel between 
every two layers of tubing. Wrap in two large mus- 
lin wrappers. 


The above packages are sealed with autoclave 
indicator tape and labeled “Helix,” “Oxygenator,” 
“Nurses’ Tubing,” and “Pump Team Tubing,” re- 
spectively. 

Autoclave the packages of tubing in the steam 
sterilizer at 250° F. for 30 minutes, with sterilizer 
set for “fast exhaust and dry.” Transfer the pack- 
ages to the hot-air oven and dry for two hours at 
215° F. Do not overexpose at higher temperatures, 
because the tubing will discolor or melt. 


Connectors 


Technician — Pump Team: 
Assort, clean, and deliver the proper connectors, 








bellows, nylon filters, and metal clamps to the op- 
erating room. 


Nurses: 

Package all connectors except ones with sharp edges 
in a small basin with the bellows, nylon filter, and 
metal clamps. Place nylon filters on glass rod or cul- 
ture tubes to maintain shape. Wrap basin in two 
muslin wrappers and autoclave in steam sterilizer 
at 250° F. for 30 minutes, with sterilizer set on 
“fast exhaust and dry.” Do not dry in hot-air oven. 


Place sharp-edged connectors in basin of Zephiran 
1:1000 for 18 hours to sterilize. 


Polyethylene Bottle and Defoamer 


Technician — Pump Team: 
Cut and wash polyethylene bottle and deliver to the 
operating room. 


Nurses: 

Fill instrument washer with distilled water and boil 
polyethylene bottle for 30 minutes to sterilize on 
morning of surgery. The bottle cannot be autoclaved, 
because it will melt in the sterilizer. 


Four #756 Kurley-Kate stainless steel sponges are 
used as the defoamer. The sponges must be carefully 
washed to remove loose metal deposits. Pull each 
sponge apart to loosen the strands, and place in the 
instrument washer with blood and tissue detergent. 


Wash for 15 minutes at 270° F., 27 pounds pressure. 
Wrap and autoclave the sponges for 30 minutes at 
250° F. or place unwrapped in high-speed sterilizer 
for five minutes at 270° F. on morning of surgery. 


Cannulae 
Surgeon: 
Cut the plastic catheters to the proper lengths and 
cut the holes in the tip of each for the cannule. Se- 
lect sizes to be used for the case. 


Nurses: 

Provide the surgeon with plastic catheters, sizes 
8-26 French, and 3/16” I.D. plastic tubing from 
which he cuts the arterial and caval cannule. 


Flange the ends of the cannule. They can be 
flanged easily by heating in boiling water and plac- 
ing on connectors until cool. Place a silver wire 
stylette in each cannula and place in basin of 
Zephiran chloride 1:1000 for 18 hours to sterilize. 


Potassium Citrate 20% 


Technician — Pump Team: 

Prepare the potassium citrate solution in 30-cc. rub- 
ber-stoppered vials. Label and pull a 10-cc. vacuum 
in the vial. Deliver to the operating room for steril- 
izing.* 

American Cyanamid Co., Lederle Division, is now preparing these 
vials for us. They are not a regular item, however. 
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Nurses: 

Autoclave the vials in the steam sterilizer for 20 
minutes at 250° F., with sterilizer set for “slow 
exhaust.” Date bottles as to date of sterilization and 
use. Store partially-used bottles in the refrigerator. 


Ivalon Sponges 
Surgeon: 
Select the desired thickness of cut Ivalon; place in 
press plates and compress to required thickness. 
Prepare two press plates of Ivalon. 


The press plates are made of two heavy, polished 
pieces of stainless steel, 6’ square. The bottom plate 
has a threaded pin, 1” high, on each corner. The top 
plate has a hole in each corner through which the 
threaded pins fit. The Ivalon sponge is placed on the 
bottom plate; the top plate is then placed in position 
and held in place by wing nuts on the pins. The top 
plate is pressed down until the Ivalon has been 
compressed to the desired thickness. 


Nurses: 

Wash the uncut Ivalon sponges according to the 

manufacturer’s instruction to remove the formalin 

and glycerine. Let them dry to their natural state. 
Cut sponge on the meat slicer’ (in main kitchen) 

to %”, 3%”, and 44” widths. One sponge is cut 

lengthwise and another cut widthwise. Wash the cut 
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sponges again, dry, and store in plastic bags until 
needed. 


Before the cut sponge is pressed, rinse in distilled 
water, because the sponge must be wet when placed 
in the press plate. Store the press plates of com- 
pressed sponges in distilled water until autoclaved. 


To sterilize, place press plates containing Ivalon 
sponge in square basin with bottom plate down. 
Cover with distilled water, and place in steam ster- 
ilizer for 45 minutes at 250° F. with sterilizer set 
on “fast exhaust.” Transfer to room by transferring 
basin to a cart draped with a sterile sheet; cover. 
Caution: Do not touch edges of basin when removing 
plates. 


If unpressed Ivalon is needed, the piece is auto- 
claved with the press plates. It is not necessary to 
cover the unpressed Ivalon with distilled water, but 
merely to place it in the water. 


Water Bath 
Nurses: 


Move water bath into the saline room the afternoon 
before surgery and fill with distilled water to just 
above the overflow valve. Turn on LOW heat setting. 
Cover the unit with a Mayo tray and leave on all 
night, so that temperature will remain constant. 
Check occasionally to see that temperature is being 








maintained. Temperature must stay between 37°- 
40° C. 

Pressure Equipment 
Metabolic Team: 
Prepare and sterilize pressure tubing and connectors 
and deliver to the operating room. If blood samples 
are to be taken during surgery, bring sterile, spe- 
cially prepared syringes to the operating room the 
morning of surgery. 
Nurses: 
Check with the metabolic team regarding the tubing, 
connectors, and syringes. It may be necessary to 
sterilize the tubing in surgery. If so, place in a 
basin of Zephiran chloride 1:1000 for 18 hours. 


Suctions 

Technician — Pump Team: 
Cut and deliver tygon tubing for intracardiac suc- 
tion to the operating room with the oxygenator 
tubing. 
Nurses: 
Package and sterilize intracardiac suction tubing 
with the “nurses’ tubing.” 

Prepare two calibrated suction bottles and two 


sets new suction tubing. Sterilize two plastic suction 
tips in basin of Zephiran chloride 1:1000. 


The plastic suction tips must have four holes 


drilled in the end. They are made with the dental 
drill using a *6 burr. 


Intracardiac reservoir: Sterilize in 30” s/s cath- 
eter basin in Zephiran chloride 1:1000. 


Instruments 
Surgeon: 
Notify nurse of age and weight of patient; also of 
any special instrument which might be needed. 
Nurses: 
Select, package, and autoclave instruments; check 
with surgeon for any special instruments. 


Linen 

Nurses: 
Check to see that the following packs are prepared 
and sterilized: 

Pump team pack 

Gown pack—heart surgery 

Drape pack—heart surgery 

Syringe and basin pack 

Suture kit. 


Place three cotton blankets and two small sandbags 
or small pillows in room for positioning. 


Miscellaneous Equipment 
The following teams are responsible for placing or 


a 


21 








eee | 
- 4 


delivering the following equipment to the operating 4 large instrument tables 
room: 4 small instrument tables 
3 infusion standards 

3 blood culture sets 

Scale for weighing patient 





Pump Team: 
Pump complete with handles, and oxygenator com- 


——— 
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plete with tubing. (Bed scale from artificial kidney room for | 
Metabolic Team: adults; Detecto scale for children) [ 
pH meter and pressure recording machine. Special Pacemaker electrode and indifferent plate, ~ eas 
Blood Bank: sterilized* 4 
er , xtra supply of cardiac drugs [ 
Heparinized and citrated blood. All trays of sterile supplies __ 
Anesthesia Team: 8 sets blood culture tubes (from bacteriology). 


Anesthesia machine and table 
Hypo-hyper thermal unit, complete 
E.K.G. machine 

Oximeter 

Defibrillator and electrodes 


= 
i 1 


*Pacemaker electrodes: 


1. Pericardium: Cover atraumatic stainless steel wire 
suture with polyethylene tubing; seal end by heat- 


eee ing; sterilize in Zephiran chloride solution. 
ater Chasmemsster. 2. Indifferent plate: Cut a 14” x 3” tantalum plate, —_ 
Nurses: leaving small handle on one end; bend handle to 
Miscellaneous equipment (see Part II) right angle and cover with rubber sleeve; sterilize l. . 
PLUS: by autoclaving. 
nae ’ 8. Equip Pacemaker cord with alligator clip-type 
2 auxiliary spotlights jaws for quick use. LL J 


| ac 
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Pump Team Pack 
1 ring stand basin 
2 gowns 
4 towels 
1 sheet 
1 round basin—4” 
24 flats, all-gauze 
1 pair suture scissors 
ATI Steamclox sterilizer control 
Place above articles in ring stand basin for 


autoclaving. Wrap in two large muslin wrappers; 
label “Pump Team Pack.” 


Additional Equipment to be Placed 
in Room 
2 large instrument tables; one to be draped with 
sterile sheet from pack 
Intravenous standard 


Small oxygen cylinders with regulator; 2 for 
children, 3 for adults 


Suction tubing with copper connector 
Plastic garden hose for filling Helix container 


Part I]. Equipment and Supplies for Pump Team 


1 ring stand 

Red wax marking pencil 

Sterile gloves, sizes 74% and 8 

12 sterile rubber bands 

Sterile #5 black silk tie spool—48” 

2 cans Anti-Foam A spray 

2 extension cords 

1 roll 3” adhesive tape 

Trays of sterile tygon tubing and connectors 


Polyethylene filter bottle and 4 stainless steel 
sponges for children, 5 for adults 


Heart-lung oxygenator and pump, complete with 
handles. 


Equipment and Supplies for 
Venipunctures 


2 venesection trays including 3 medicine glasses, 
labeled “Heparin,” “Procaine,” and “Zephi- 
ran,” for each tray 

Polyethylene catheters, assorted sizes — 15g, 
16g, 18g, 20g, and 22g (catheters are to be 
opened as needed) 

Sterile gloves, sizes 744 and 8 
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500 cc. 5% dextrose in distilled water; attach 2 Kapp-Beck vessel clamps 
infusion set, extension set, and 3-way stopcock (small and large) 

500 cc. isotonic sodium chloride with 2 ec. hepa- 4 bulldog clamps, assorted lengths 9 
rin, 10 mg./cc.; attach infusion set only 1 spring-type bulldog clamp [ 


Hoffman clamps 


2 j Basic major soft-tissue instrument set PLUS 
2 intravenous standards 
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1 roll %” adhesive tape 36 Kelly hemostatic forceps, curved 

Set up each tray on a small square table. The 20 towel clips, 544” | 
heparin solution is to be connected to the arterial 10 towel clips, 3” 
cannula; the 5% dextrose solution to be connected 3 knife handles #3 — 
to the saphenous vein cannula. 2 knife handles #7 


Have two cannulae available for the brachial 
cut-down. One will be used for measuring bra- 
chial artery pressure; the other is for central 
venous pressure. 


tissue forceps, 1 x 2 teeth, 5” 


| 
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dressing forceps, smooth, 5” 
tissue forceps, fine, 1 x 2 teeth, 7” 


’ : 7 dressing forceps, fine, smooth, 7” 
Tincture of Zephiran is used to prepare the 
areas for the cut-downs. 


1 
1 
2 
2 
2 abdominal retractors, medium 
2 abdominal retractors, large 

2 
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Instruments tonsil suction tips 
Basic chest instrument set pediatric right-angled clamps, Mixter 
Cardiac Instruments: Sternal knife [ 
Harken cardiac trocar and cannulae Mallet . 
2 Rumel tourniquets Sternal punch and teaspoon i 
4 patent ductus clamps 1 set of 5 auricle clamps, 4 sizes [ 
(2 each, curved and straight) 2 Gigli saws, 2 handles, guide T . 
2 coarctation spoon clamps 4 vein retractors : 
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8 Halsted mosquito forceps, curved 
1 nerve hook 
Commissurotomy scissors, right-angled 
Glover-Satinsky clamp with grooved ends 
2 Wilson cardiac probes with eye in tip 
Gross clamp (optional) 
Gross atrial well (optional) 
Commissurotomy knives, set (optional) 
Valvulotomy knives (optional) 
Scissors: 
suture 
curved Mayo 
Metzenbaum, regular 
Metzenbaum, baby (optional) 
Iris, straight 
wire 
Metzenbaum, chest (optional) 
Knife Blades: 
3 #10 blades 
2 #15 blades 
Needle Holders: 
4 New Orleans model, T-C jaws 
4 Mayo, 8”, T-C jaws 
4 Mayo, 6”, T-C jaws 


“ee - & DO OO DO 


2 Crile, 5”, T-C jaws 


If the patient is a child, the instruments are to 
be scaled downward in size, and the special 
pediatric rib-spreader is to be added. P.M.H. modi- 
fied rib-spreader—up to 4 years of age; Wilson 
pediatric rib-spreader—4-10 years of age. 


Linen Packs 

Gown Pack: 

6 surgeon’s gowns 

6 backs 

25 surgical towels 

2 sleeves 

ATI sterilizer control 

Wrap in two large table covers; label “Gown 

Pack—Heart Surgery.” 


Drape Pack 
1 laparotomy drape sheet 
8 sheets 
2 packs counted sponges, 10’s 
4 packs square packs, 4’s 
ATI sterilizer control 


Wrap in two large table covers; label “Drape 
Pack—Heart Surgery.” 
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Syringe and Basin Set 
(To be packaged in large instrument tray) 


15 syringes, as follows (label syringes for drugs 
beforehand with Time tape; use Magic-Marker 
for writing on tape): 

7 10-cc. syringes labeled for drugs (see drug 
list) 

4 10-cc. syringes not labeled 

2 50-cc. syringes labeled “Potassium Citrate” 

2 30-cc. syringes labeled “Potassium Citrate” 


17 medicine glasses—8 labeled for drugs, 9 not 
labeled 


8 metal medicine glass holders labeled for drugs 
2 3-oz. Asepto syringes 

15 Kitner dissecting sponges 

6 glass adapters—2 each 3%”, 14”, and Simms 
8 3-way stopcocks 

2 Patapar sheets, 36” x 36” 

1 500-cc. graduate measure 

1 small S/S basin labeled “Heparin Solution” 


1 small S/S basin labeled “Saline” (for instru- 
ment stand) 
1 square basin for “dirty” hemostats 


1 8-oz. round basin 
2 glass suction tips 


Umbilical tape, 4 feet on bobbin—cut to desired 
length as needed 


Hypodermic needles: 
4 16g x 1%” 
4 18g x 1%” 
4 20g x 1%” 
5 22g x 1%” 
2 2lg x 1%” 
6 25g x 1%” 

Suture needles: 
4 French eye, figure 6, size 2 
4 French eye, figure 6, size 3 
12 Murphy 
10 uterine cutting, large 
4 surgeon’s cutting #12 
4 Mayo, large 
6 Keith, 2%” 

ATI sterilizer control 


Wrap in two large muslin wrappers and label 


“Syringe and Basin Set—Heart Surgery.” Include 
regular basin set when setting up a case. 
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Miscellaneous Basin—Rubber 


(To be packaged in small instrument tray) 
6 Penrose drains, 44” width x 18” length 
1 12’ Birtcher cord with small angular ball tip 
Chest drainage tubes: 2 each 28-fr, 22-fr, 20-fr, 
18-fr, catheters 
2 red rubber stoppers to fit test tubes 
8 18” lengths latex tubing—1 each %”, 5/16”, 
3/16” diameter 
suction tubing, 12 feet 
suction tubing, 18 feet (for anesthesia to con- 
nect in induction room) 
2 two-tube chest drainage tubing sets 
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Miscellaneous Equipment 


8 Mayo stand trays, sterile 
abdominal prep tray 


chest drainage bottles, with holders 
(adult or child size, as needed)?! 


Dietetic scale for weighing sponges 
Scale for weighing patient 
Water bath 


noe 


1. Child chest drainage bottles are made from 500-cc. intravenous 
solution bottles. 


2 36” S/S catheter basins with covers 

2 plastic suction tips with 4 holes in one end 
(drill with dental drill) 

1 thermometer, sterile, for nurses’ table 

12 500-cc. isotonic sodium chloride, for pump 
team to prime Helix? 

2 transfusion sets 

3 Mayo stands 

2 Ring stands 

Birtcher electrosurgical unit 

Ivalon, cut and pressed 

Arterial and cava cannulae, assorted sizes 8 fr. 
to 26 fr. 

2 calibrated suction bottles 

1 can Anti-Foam A spray for suction bottles 

2 500-cc. lactate Ringer’s solution for irrigation 
(place in water bath) 

Equipment to be weighed with patient: dress- 
ing, 2 Pean forceps, 4 needle electrodes, Levin 
tube, urethral catheter, 2 chest tubes, 1 roll 
1%” adhesive tape, arm board (plywood) 

Levin tube, size according to patient 

1,000-ce. S/S measuring pitcher, sterile 

6 Hoffman clamps 


2. Heat to 200° F. in high-speed sterilizer. 
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Syringe Basin for Mixing Drugs 


10 10-ce. syringes 
1 2-ce. syringe 


12 18 x 1%” hypodermic needles 


Place in small square basin; wrap in muslin 
wrappers and autoclave. For use by circulating 
nurse in mixing and giving drugs to scrub nurse. 


Part III. Drugs for Open-Heart Surgical Cases 


The following drugs are to be on the nurse’s table 
before surgery begins: 
Penicillin 1 M. units{ 10 cc. I.S.C. 
Streptomycin 1 gram) Mix together in 
Calcium chloride—1 gram 
Adrenalin 1:1000—1 cc. in 9 ce. I.8.C. 
Potassium chloride, 20 meq.—1 cc. in 10 cc. I.S.C. 
Procaine 1%—30 cc. 
Heparin chloride, 10 mgm./cc.—1 cc. in 100 ce. 
1.8.C. 
Atropine, 1/60 gram—mix 2% cc. atropine, 1/150 
gr. in 10 cc. I.8.C. 
Potassium citrate 20%—give 3 cc. in a 50-cc. 
syringe and 2 cc. in a 30-cc. syringe 
Mineral oil—30 cc. 
Gelfoam—1 #200 size 
Tincture of Zephiran—30 cc. 


The following drugs are to be in the room, ready 
for use if necessary. DO NOT OPEN UNLESS 
NEEDED. 

Pronestyl, 50 mgm.—'% cc. mixed in 5 cc. I.S.C. 

Sodium bicarbonate—714 grs.—6 to 8 ampoules. 

Isuprel 1:5000—1 cc. 

Thorazine, 25 mgm.—1 cc. 


Dr. Wilson's Suture Routine* 


Marsupes: 
(hemostats to be added by surgeon when used) 
8 black silk size 0 on Murphy needle 
(Additional marsupes may be added when tying) 


Purse string for appendage: 
#1374 silk size 0 or 00, depending on size of 
patient 


*Hugh E. Wilson, M.D., assistant professor of surgery, cardiothoracic 
division, Southwestern Medical School, Dallas, Tex. 





#1 black silk may be used as a tie over purse 
string for atrial appendage 


#1374 silk, size 3-0 for oversew 


Sternum: 

24- or 28-gauge S/S wire, depending on size of 
patient. Use rib punch and spoon; thread wire on 
large curved cutting or Keith needles. 


Pericostals: 


6 or 8 #4445, size 0 catgut—% lengths doubled 
on large cutting needle with one hemostat clamped 
on ends. 


Muscle: 
6 or 8 #4548, size 0 catgut 


Subcutaneous: 
4 or 6 #4548, size 00 catgut 


Skin: 


4 black silk, size 3-0 x 30” continuous on long 
Keith needle—adults 


4 black silk, size 4-0 x 30” continuous on long 
Keith needle—children 


Free ties: 
#00 and #000 black braided silk 


Sutures 
To be placed on nurse’s table before surgery begins: 


Chromic catgut: 
8 packets #4548, size 0 
6 packets #4548, size 00 
5 packets #4445, size 0 


Wire, stainless steel: 


12 pieces 24-gauge x 19” length (adult) or 
28-gauge x 19” length (children) 


Arterial silk: 
4 ampoules #1668, size 4-0 
15 ampoules #1677, size 5-0 
4 ampoules #1679, size 6-0 


Intestinal silk: 
8 ampoules #1374, size 0 
8 ampoules #1374, size 00 
4 ampoules #1374, size 000 


Black braided silk: 


(to be cut and placed in towel before autoclaving) 


30 strands size 0 x 22” length 
40 strands size 00 x 22” length 


40 strands size 000 x 22” length 
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10 strands size 1 x 22” length 
10 strands size 2 x 22” length 
10 strands size 3 x 22” length 
15 strands size 4 x 22” length 
4 strands size 3-0 x 30” length (adult) or 
4 strands size 4-0 x 30” length (children) 
1 tie spool size 4 x 36” length 


Cardiac silk: 
2 ampoules #7012, size 2-0 (open one ampoule 
only ) 
2 ampoules #7012, size 3-0 (open one ampoule 
only) 
Special sutures to have in room, but to be placed on 
table only on request: 
Deknatel silk #SP-89A, size 3-0 
Double-pointed needle sutures, sizes 0, 00, 000 


Personnel Assignment 


Two scrub nurses and two circulating nurses are 
assigned to each case. 

The first circulating nurse circulates for pump 
team and surgeons in the operating room proper. 

The second circulating nurse circulates for scrub 
nurses and assists the first circulating nurse as 
necessary. 


The first scrub nurse is the instrument nurse; 
she scrubs in first and does the basic set-up. 

The second scrub nurse is the suture and drug 
nurse; she helps circulate for the first scrub nurse 
at the beginning of the morning, and is responsible 
for selecting sutures before she scrubs. She scrubs 
after the basic setup is in place. 

Nurses are not relieved from the case for lunch 
until the procedure is completed. When it is pos- 
sible for them to go to lunch, they go in two teams, 
one circulating nurse and one scrub nurse at a time. 

One scrub nurse and one circulating nurse must 
stay in the operating room until the patient is 
moved to the recovery room. 

Nurses assigned to the case are responsible for 
seeing that all special equipment and supplies are 
returned to their proper places at the completion 
of surgery. 

The nurses set up the sterile tables in the induc- 
tion room and move them into the operating room 
after all other teams have completed their set-ups. 
The first scrub nurse helps drape the patient, while 
the second moves the tables, with assistance from 
the circulating nurses. 

The first circulating nurse is responsible for see- 
ing that all tables and equipment are placed in their 
proper places. The room diagram should be followed 
if efficient operation is to be in effect 
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Time Ist Circulating Nurse 


Preparation of Case 


2nd Circulating Nurse 








7:00 Prepare room for pump team; open sier- 
ile packs and drape instrument table 
with sterile sheet; assist in opening 
trays of tubing; autoclave S/S sponges 
in high-speed sterilizer; place 1.$.C. in 


water bath; check temperature 


7:45 Set up venesection trays 
Prepare 500 cc. 5% dextrose in D/W for 
saphenous cutdown; add extension set 
and 3-way stopcock to regular IV set. 
Prepare 500 cc. 1.S.C. with 2 cc. hepa- 
rin, 10 mgm./cc., for arterial cutdown; 


use regular infusion set 


8:30 Check with metabolic team to see that 
they have all their equipment 
Insert urethral catheter; connect to 
drainage bottle 


Give Levine tube to anesthesiologist to 


insert 


Boil P.E. bottle 
Check special equipment 
Circulate for scrub nurse 


Autoclave Ivalon sponges 


Help Ist circulating nurse set up venesection 


trays 


Anti-foam suction bottles 


Circulate for scrub nurse 


Give drugs to scrub nurse 


Help weigh patient with chest tubes, catheter, 
needle electrodes, Levine tube, dressing, 


arm-board, and adhesive tape; record weight 


Keep patient covered and warm 
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(day of surgery) 


Ist Scrub Nurse 


2nd Scrub Nurse 








Check sterile supplies 
Open sterile packs 


Scrub first—set up linen, instruments, basins 


Check metabolic tubing and syringes 


Tape induction room door shut 
Assist in circulating for Ist scrub nurse 
Place suture ampoules and packets in sterile 


ring stand basin 


Scrub 


Prepare sutures 


Prepare drug table 
Check cannulae; attach connectors 


Remove lIvalon from press plates 


(Continued on next page) 
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Preparation of Case 
(Continued from preceding page) 
Time Ist Circulating Nurse 2nd Circulating Nurse 








9:00 Check to see whether blood is ready 


9:30 Position patient Position Mayo stands; move Birtcher and 
Prep patient hypothermal unit into position 
Tie surgeons’ gowns 


Check doors to see that proper ones are taped 


10:00 Connect suctions, cautery, and auxiliary lights 
Move in scales for weighing bloody sponges; prepare record for recording blood loss; 


prepare operative and specimen records; assist as necessary 
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(day of surgery) 


Ist Scrub Nurse 2nd Scrub Nurse 








Assist with draping of patient Dress surgeons 


Move sterile tables into operating room 


Assist surgeons as they begin thoracotomy 


Instrument nurse Suture nurse 
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Use of Radium, Radioisotopes 


In the Operating Room 


By Millard N. Croll, M.D.* 


e There are at present no well-defined or standard- 
ized regulations covering the use of radioactive 
material applicable specifically to the operating 
room. Most of the data I shall give is substantiated 
by radiological practice and literature. The con- 
troversial phases, however, reflect my opinion based 
on my own experience and the experience of my 
radiological colleagues. The opinions expressed do 
not necessarily represent those of my institution. 


Radiation, radiation hazards, and _ radiation 
safety have become bywords in our society over the 
last two years. Where we once had a canceropho- 


*Director, clinical isotope section, department of radiology, Hahne- 
mann Medical College and Hospital, Philadelphia. This paper was 
presented at the fifth national congress, Association of Operating 
Room Nurses, Philadelphia, February 10-13, 1958. 


bia, we now are developing a radiation phobia. 
This is due, in large measure, to improper inter- 
pretation of scientific reports, along with poor 
handling in the lay press. 


The entire problem of radiation to the popula- 
tion of this country began two years ago with the 
release of a report, by the National Academy of 
Sciences, which has since been taken from the hands 
of competent scientists and has become a tool of 
the lay writer to sell newspapers and magazines and 
gone on to become a political football, while at the 
same time threatening to set back modern medicine 
50 years. 


When we mention the word “radiation” to the 
average layman, he associates it with the atomic 
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bomb, death, and sterility. It does not necessarily 
mean any of these. 


Radiation is the emission of rays characteristic 
of radioactive substances. It is simply energy. In 
the case of radium and radioisotopes, this energy 
is derived from the continual disintegration or 
decay of the substance, and this process continues 
at a specific mathematical rate for the life of the 
substance. 


The process occurs within the atom of the sub- 
stance and can be likened to thousands of small 
explosions, which release energy in the form of 
rays, having many properties—among them a 
“biologic effect,” or the ability to alter living tissue. 
This effect, of course, is of prime importance. It 
may cause destruction of cancerous tissue, or it 
may likewise destroy normal living tissue if used 
improperly. 


The only medically important radioactive material 
which occurs in nature is radium and its products. 
Radium, the solid, disintegrates to radon, the gas, 
which in turn follows a disintegration cascade to 
radium A, radium B, and radium C, which is again 
a solid. If the original radium is sealed within a 
capsule, a state of equilibrium occurs between these 
various stages of decay, and an essentially stable 
substance results. 


Further work with the atom and identification 
of subatomic particles revealed the existence of 
neutrons and deuterons. In 1934, Curie and her 
workers found that when aluminum metal was 
bombarded with subatomic particles the metal 
showed radioactive disintegration and thus became 
the first artificially produced radioactive isotope. 
A radioactive isotope, therefore, is an element 
which has been bombarded with neutrons or deu- 
terons and thus has become unstable. The number 
of neutrons in the nucleus of the atom have been 
disturbed. The process of radioactive disintegra- 
tion occurs; radiant energy or rays are given off, 
and a biological effect may occur. 


Radioactive disintegration, decay, or breakdown, 
occurs at a specific rate which is characteristic of 
the particular substance. When half of the atoms 
of the substance have disintegrated, we say that the 
material has reached its half-life; therefore the 
half-life of a radioactive substance is the time 
required for it to lose one-half of its activity by 
decay. 


This time interval is specific and different for each 
and every isotope. Radium has a half-life of about 
1,600 years, while radioactive iodine has a half- 
life of eight days. This means that at the end of 
eight days only half of the original amount of 
iodine is present. At the end of eight more days 
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only half of the substance is present again. This 
process continues until the iodine disappears, for 
all practical purposes. 

The methods of disposal and associated safety 
factors are dependent to a large degree on this 
concept of half-life. It is easy to see that in the 
case of materials with relatively short half-lives, we 
can dispose of them by just storing them for a 


THE MEANING OF HALF-LIFE 
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period of time until they disintegrate and become 
harmless. 


It would be proper at this point to compare 
radium as a naturally occurring radioactive sub- 
stance with the artificially produced radioactive 
isotopes. The total amount of radium is relatively 
small, and the supply is limited. Only about three 
pounds of radium are available in the world today. 
On the other hand, the Oak Ridge Division of the 
Atomic Energy Commission has dispensed the 
equivalent of over 250 pounds of isotopes during 
the last six years. 


Radioactive isotopes are produced in the atomic 
pile, or more correctly, the nuclear reactor. A 
sample of an element placed in the reactor becomes 
transformed, usually to the radioactive form of 
the same element. For example, a piece of gold 
foil, the size of a postage stamp, if left for one 
week in the Oak Ridge nuclear reactor would then 
have the property of radioactivity equivalent to one 
thousand milligrams of radium and, of course, it 
is produced much more cheaply. Radioactive iodine, 
I-131, is a by-product of the manufacture of the 
plutonium for the atomic bomb. Other isotopes are 
produced in a similar manner. 

From a radiation hazard standpoint, there are 
advantages and disadvantages to both materials, 
radium and radioactive isotopes, but the principles 
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of radiation safety will apply equally in both cases. 


It will never be and should never be the respon- 
sibility of any nurse to handle, distribute, or other- 
wise be immediately concerned with radioactive 
materials in the operating room. The responsibility 
for the care and handling of the material rests 
squarely on the shoulders of the radiologist and 
the radiation safety officer, if one is present. Any 
institution, large or small, which is employing 
radioactive isotopes in the operating room should 
and must have a radiation safety officer, a health 
physics department, and a general radioisotope 
committee. Finally, the material is used by the 
radiologist directly, or by a  radiation-trained 
surgeon. 


I cannot stress these points too much, since one 
of the largest differences between radium and radio- 
active isotopes is that any physician licensed to 
practice in this country is permitted to obtain, 
handle, and administer radium, essentially with- 
out additional training, although all diligent and 
competent physicians who use radium will have ob- 
tained training and experience with the material 
before using it by themselves. 


STRICT CONTROL OF ISOTOPES 


In the case of radioisotopes, however, the ma- 


terial is under very strict governmental control and 
can be used only by specifically licensed individuals 
who have demonstrated additional training in the 
handling and care of radioisotopes and clinical ex- 
perience under a preceptorship arrangement. 


The United States Atomic Energy Commission, 
as authorized by the Atomic Energy Act of Con- 
gress of 1954, has complete control of dispensing 
all radioactive isotopes in this country. This is 
indeed a sensible, sound, and fortunate situation. 
It means that a physician, to be able to obtain and 
to use radioactive isotopes in medicine, must take 
additional formal training beyond his radiological 
training, and this must be followed by a clinical 
preceptorship, in which he gains clinical experience 
with the material under the guidance of a qualified 
physician. The applicant then submits to the 
Atomic Energy Commission his credentials of per- 
sonal qualifications, as well as a detailed outline 
of the institution and equipment with which he 
will work and all safety measures which he will 
exert in handling the material. 


Because of the very tight, rigid control which 
results from these regulations, the radiation hazard 
attendant to the use of radioactive isotopes is far 
less than that of any other radioactive material or 
any other form of ionizing radiation, such as 
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x-rays. This factor has been borne out in many 
studies over the last six to eight years, and the 
careful monitoring of workers in isotope situations, 
as compared with workers in other situations em- 
ploying ionizing radiation, has confirmed the theo- 
retical impression. What I have just said should 
not cause a false sense of security in the handling 
of this material. 


Most operating-room nurses have had contact 
with radium procedures, either as graduate nurses 
or as students, and therefore know that radium is 
a solid and is usually in one of two forms—small 
capsules (about one-half to one inch long) or 
radium needles. Radioactive isotopes, on the other 
hand, may be in the form of a solid, but a great 
majority of them are in liquid form. 


———HAZARD IS INCREASED 


We can thus immediately see a tremendously in- 
creased hazard from liquid isotopes as compared to 
solid radium. Dropping a glass bottle containing 
the liquid would cause it to splash and be scattered 
in many directions, with resultant widespread 
contamination. Many of the isotopes can be ab- 
sorbed through the intact skin, and particularly 
through mucous membrane, and if vaporized may 
be inhaled and deposited in the bronchi. This 
characteristic alone is sufficient to cause isotopes 


to represent a much greater radiation hazard than 
solid radium. 

On the other hand, radioactive isotopes are 
usually used in lower levels of activity and con- 
centration than is radium, and the half-life of 
medically useful isotopes may be as short as the 
2.7 days for gold. The majority of the materials, 
therefore, have a relatively short half-life as com- 
pared to the 1,600-year half-life of radium. 


Also, radium ingested or taken into the body 
may be deposited very quickly and firmly in bone 
marrow, and in this position it continues to emit 
its radiation for the life of the individual, whereas 
most radioisotopes are not absorbed in significant 
amounts, and if absorbed can usually be eliminated 
chemically. Their rapid decay is an added safety 
factor. 

Finally, in spite of the fact that radium has been 
with us for over 50 years, much more careful in- 
vestigation has been done with relation to radio- 
active isotopes, their dangers, their physical 
characteristics, and their measurement, primarily 
as a result of the work of the Atomic Energy Com- 
mission and the program set up in 1944 with the 
Manhattan Project for the development of the 
atomic bomb. Consequently, there are many more 
established standards relative to isotopes than there 
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are to radium. In addition, we now have available 
extremely sensitive radiation detection equipment 
which can detect minute quantities of radioisotopes. 
The entire program has been carefully worked out 
and is under very rigid control. Nothing is left 
to guesswork. 


Radium is difficult to prepare in multiple forms, 
is certainly limited in availability and quantity, 
and is expensive to obtain. There are radioactive 
isotopes which can be prepared in a solid form and 
which have almost the same radiation characteris- 
tics of radium, but with a much greater added 
safety factor. It is my personal feeling that in the 
not too distant future, radium for the most part 
will be replaced by radioactive isotopes, such as 
Cobalt 60 or Iridium 192. 


RADIATION SAFETY 

As we said earlier, the prime responsibility with 
respect to radioactive material never rests with 
the operating-room nurse. It is the responsibility 
of the hospital’s radiologist and radiation safety 
officer to set the standards and to control the han- 
dling and use of the material. The nurse should go 
to them for any information or instructions. 





Certain principles of radiation safety hold re- 
gardless of the location or the type of material. 
These are: distance, shielding, and time. 


Distance: It is obvious that the intensity of any 
form of radiation decreases as we travel away from 
it. This progressive decrease is on a most for- 
tunate basis, in that going twice the distance from 
a source of radiation doesn’t merely decrease the 
radiation by 50 percent, but rather cuts it to one- 
fourth of its original amount. This reduction in- 
volves the so-called inverse square law, which states 
that the intensity varies inversely with the square 
of the distance (see Figure 2). 


If we are three feet from a source of radiation 
and receive 100 units of radiation, then move to a 
point six feet from the source—that is, twice the 
distance—the decrease is the square of two equal- 
ing four; the intensity is one-fourth of the original 
amount, or 25 units of radiation. 

If we move from three feet to nine feet away, 
the distance is increased three times. Since the 
square of three is nine, the intensity would be 
decreased to one-ninth of its previous amount. This 
is the same law which applies to the intensity of 
light. Thus we need go only a relatively short 
distance from an average source of radiation to 
reach a point at which the intensity has decreased 
to a safe level. The principle, therefore, is to put 
as much distance as possible between individuals 
and the source of radiation. 
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Shielding: Almost everyone knows that lead 
will for the most part hold back x-rays. This is 
true for all sources of radiation within practical 
means. It is surprising how little lead is required 
to reduce radiation to a safe value. The actual type 
of shielding or barrier required depends on two 
factors: the intensity of the radiation—that is, 
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how much radioactive material we have—and the 
type of radiation given off by the particular 
material. 

There are two types of rays which we may 
generally consider—beta rays and gamma rays. 
The beta rays travel only a short distance, measur- 
able in inches or fractions thereof. Gamma rays 
are much more penetrating and will travel longer 
distances. Beta rays are stopped by thinner and 
lighter metals than lead; gamma rays usually re- 
quire a certain amount of lead for safe shielding. 


Time: On the basis of the premise that the 
biological change produced by radiation is accumu- 
lative in the living organism, we can readily see 
that the longer one is exposed to a source of radia- 
tion, the greater the total dose received and thus 
the greater biological change which may occur. 
Therefore, we should strive to allow ourselves to 
be exposed to sources of radiation for the shortest 
possible time consistent with doing the job at 
hand. 


We must remember also that within limits, part 
of the radiation effect occurring in our bodies 
today is maintained until tomorrow, when we may 
receive an additional dose of radiation and its re- 
sultant biological effect. Therefore, at the end of a 
week or a month or several months a biological 
radiation effect may accumulate. 
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Since normal tissue recovers from biological 
changes at a given rate, an effort is made to 
establish a safe dosage based upon our receiving 
radiation at no greater rate than that at which our 
bodies may recover without harmful effects. 


Another concept in the problem of radiation 
safety is the subject of “maximum permissible 
dose,” or MPD—the total amount of irradiation 
that an individual may receive continuously with- 
out damage to the blood or reproductive organs. 
So far as we know at this time, the maximum per- 
missible dose will result in no significant genetic 
changes, but in fairness we must note that the en- 
tire problem of genetic effect from radiation in 
human beings has not been fully determined. It 
may be many years before sufficient data can be 
accumulated to evaluate this entirely. There is 
no practical manner in which genetic changes can 
be accelerated for purposes of research study, and 
our only recourse is to wait the necessary number 
of years. 


The concept of the maximum permissible dose 
was originated by a group of individuals, represent- 
ing the best knowledge of radiation physics and 
radiobiology, who determined that so far as they 
could find, this amount of radiation has not pro- 
duced human damage. It has never produced 


sterility, and there has been no evidence of genetic 
change. 

To arrive at the amount, these persons carefully 
measured the dose received by individuals working 
in x-ray departments for a long period of time, in 
which no one had ever shown any ill effects from 
exposure to radiation. The MPD was then set far 
below this level. It represents the amount of 
radiation a person exposed consistently, such as a 
radiologist, may receive every day of his life. 


Nurses, who receive only occasional amounts, 
have an added safety factor. Also, this maximum 
permissible dose refers to total body irradiation, 
and usually exposure to radiation is limited to one 
or more portions of the body. 


The existence of this maximum permissible dose 
does not mean that radiation should not be kept 
at the lowest possible level, because this is certainly 
the aim of every radioisotope department, but, on 
the other hand, work below the established levels 
should not cause concern to those involved. 


Here are specific radiation-safety precautions for 
nurses : 


Do not allow radioactive material to come in con- 
tact with your body, unless you are the patient, 
since most of the liquid forms of radioisotopes can 


45 





46 





be absorbed through the intact skin and mucous 
membrane. 


Always use rubber gloves when handling the 
material or whenever there is the possibility of con- 
tact with it. 


Avoid all forms of radiation when pregnant. 
Again, this rule applies to occupational exposure 
and not exposure which is medically indicated. 


Depend upon the radiologist to take the re- 
sponsibility for handling and directing the material, 
and follow his instructions closely. In sterile tech- 
nic, if you break sterility, you can get another 
pack from the closet, but if you break technic in 
radiation you may not have a second chance! 


USES OF RADIUM 


The uses of radium in the operating room may 
be divided into two large categories, those dealing 
with cervical cancer and those dealing with cancer 
of the body of the uterus. 





Cervical cancer: Various forms of radium ap- 
plicators, consisting of metal holders for radium 
capsules, are used to place the sources of radium 
within and around the cervix. One of the more 
common, used in many Philadelphia institutions, is 
the Ernst applicator. In most instances, the ap- 
plicator is kept folded within a lead container or 





well and not exposed to the personnel in the 
operating room until it is lifted from the container 
and placed within the patient. This step takes a 
very short time, and all studies have indicated that 
the usual procedure is satisfactory. 


The other situation with respect to cervical 
carcinoma involves the implantation of radium 
needles in the parametrium or around the cervical 
os. This specialized insertion is used relatively in- 
frequently in most institutions. The principles of 
handling and safety during this procedure should 
be outlined at the time by the operating surgeon. 

In cases of uterine carcinoma or carcinoma of 
the body of the uterus, radium capsules are in- 
serted singly or in tandem. An instrument known 
as the Heyman applicator makes this insertion 
relatively easy. Again, the radium capsules should 
be kept enclosed in a lead container until their 
actual insertion. Once they are in place, the body 
of the patient acts as a filter for the radiation. 

There are many other miscellaneous procedures 
utilizing radium and its products which may or may 
not be performed in the operating room. These 
include implantation of low-intensity radium 
needles in lesions about the mouth and implanta- 
tion of radon seeds in many locations. These two 
procedures in our institution are handled in the 
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radiation therapy department rather than the op- 
erating room. 


Finally, with regard to the handling of radium, 
there is the question of who is the operator at the 
time. Is it the gynecologist, the surgeon, or the 
radiologist? This has been a problem for many 
years. In our institution the radiologist assumes 
all responsibility and does all of the actual insertion 
of radium in all cases of cervical and uterine 
carcinoma, as well as the oral implants and radon- 
seed application. This arrangement is most satis- 
factory. From the standpoint of the radiologist, 
it is the ideal arrangement, although many gyne- 
cologists prefer to insert their own radium under 
the guidance of the radiologist. 


I think that probably the best way to describe 
the endeavor would be to say that it should be a 
team effort. The radiation aspect of the material 
should be closely controlled and handled by the 
radiologist. The gynecologic aspect may rightly 
be controlled by the gynecologist, but if a single 
individual must handle the entire procedure, we 
think that this can best be done to the advantage 
of the patient and to the operating room personnel 
by the radiologist or the radiation therapist. 


As to specific precautions, we warn again: 
Never touch the capsules with your hands, even 


though you are wearing rubber gloves—use forceps. 
If a capsule of radium should be lost, notify the 
radiologist immediately. In addition, you should 
establish an immediate quarantine on the operating 
room and laundry. Nothing should leave the room, 


Figure 3 









At left: Radium loading 
bench protects technician 
loading radium capsules. 


At right: Radium carrier in 
closed position. 
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and an immediate search must be made by detec- 
tion instruments. 


In my opinion, there should never be a need for 
storing any amount of radioactive material in the 
operating room as a routine procedure. It may be 
stored there prior to its immediate use, but the 
operating room is not the place for permanent or 
semipermanent storage of such material. The 
material—particularly radium—should be brought 
to the operating room in a lead-lined carrier and 
handled with special instruments. 


USES OF RADIOISOTOPES 


The various uses of radioactive isotopes in the 
operating room may be grouped into interstitial 
uses, implants, and miscellaneous uses. 





The interstitial group concerns primarily the 
insertion of liquid radioactive gold by intra-tumor 
needle injection. The gold is inserted into cancer- 
ous areas so that it is spread throughout the sur- 
rounding tissue and exerts its radiation on the 
tumor and its bed. Such injections are used pri- 
marily in tumors at the base of the bladder, or 
in prostatic carcinoma. Occasionally they are made 
into the parametrium, surrounding cervical car- 
cinoma with extension. Actually many tumors 
may be so injected, and the various procedures 
described in the radiological literature are done in 


many instances by urologists, gynecologists, and, 
of course, radiologists (see Figure 4). 


The prime consideration in this matter is that 
the radiation exposure is mainly to the actual sur- 
gical operator, because the injection must be made 
through a surgical wound. The injection itself 
is made with a lead-shielded syringe. The radio- 
active material may be placed in a syringe in the 
radioisotope laboratory, or the material may be 
brought to the operating room in a vial surrounded 
by lead, and the required amount aspirated into 
the lead-protected syringe when the operative site 
is ready. 


The only additional precaution to be considered 
is that again we are dealing with liquid radioactive 
material and spillage must be avoided. 


Another interstitial situation arises in work 
being done with silver-coated radioactive gold in- 
serted through a bronchoscope into a bronchogenic 
carcinoma. The handling is similar to that just 
described. 


Implants are solid forms of radioactive isotupes 
which are inserted into tumors or surrounding 
tissue. They may be left in place permanently or 
may be of the removable type which is taken out 
after the time necessary for adequate dosage. Ex- 
amples of substances implanted are Cobalt-60 
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needles, which are placed in the parametrium and 
in the tumors themselves, and Cobalt-60 seeds— 
small pieces of Cobalt-60 placed in a nylon thread, 
spaced approximately one centimeter apart. The 
thread is sewn into tumorous tissue such as the 
base of the bladder. 


Almost all workers who are using this technic 
have followed the procedure of storing the nylon 
thread containing the radioactive material in a 
lead container. The first two or three feet of the 
thread is empty of radioactive material. The con- 
tainer with the thread is placed close to the patient, 
and at the proper time the end of the thread is 
taken out of the container and the blank thread is 
sewn into place. The location and appearance are 
checked to see that they are satisfactory. At the 
last minute the thread containing the radioactive 
material is pulled through the area and into place. 
This results in relatively little radiation to sur- 
rounding personnel. 


Other forms of implants are made with solid 
seeds of radioactive gold which are implanted per- 
manently in the prostate and other tumor masses. 
These are inserted by means of a “gold seed gun,” 
which holds 16 seeds in a protected chamber and 
fires them into the tissue with rather good accuracy 
and certainly with a minimum of radiation either 
to the operator or surrounding personnel. 


Figure 4. Equipment for intra-tumor injection of radioactive 
gold. 
































Another interesting form of implant which is 
being used in a few locations is made by inserting 
hollow tubing into a tumorous area. The tubing 
is then filled with mercury, which is opaque to 
x-rays, and a portable x-ray film in the operating 
room will show how well or how poorly the implant 
is made. If it is poor, correction can be made, and 
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when a satisfactory insertion of the tubing re- 
sults the mercury is pumped out and radioactive 
material is pumped in. This irradiates the area 
quite satisfactorily. At the end of the period of 
irradiation the fluid is withdrawn and the tubing 
is removed. The amount of radiation to surround- 
ing personnel under these circumstances is minimal. 


Figure 5 


EXAMPLES OF 
RADIOACTIVE ISOTOPES 
IN THE BLADDER 


BALLOON DISTENDED BLADDER 
WITH CENTRAL RADIOACTIVE SOURCE 
(e.g., Radium-226 Cobalt-40) 


BLADDER DISTENDAD BY BALLOON 
FILLED WITH RADIOACTIVE SOLUTION 
(e.g.. Bromine-82, Sodium 2h) 


i. «RADIOACTIVE 





TUMORS IMPLANTED WITH 
FLEXIBLE TANTALUM WIRE 


TUMORS IMPLANTED WITH 
RADIOACTIVE GOLD-198 GRAINS 





There are numerous other forms of implants, 
all of which are related to the problem of insert- 
ing material such as Tantalum-182 wire through 
bladder tumors. The basic radiation-protection 
problems are similar with all of these technics, in 
that -the material is kept enclosed within lead 
barriers until the moment of usage. 


The miscellaneous radioisotope uses include in- 
sertion of a source of solid Cobalt-60 within a 
balloon which has been inserted and inflated with- 
in the bladder. This procedure keeps the bladder 
distended and at an even distance from the source 
of radiation, and a very satisfactory therapeutic 
dose can be administered. No significant hazards 
are presented under proper conditions. In a similar 
manner a balloon within the bladder may be filled 
with radioactive liquid. Materials such as radio- 
active sodium and radioactive bromine have been 
used. These present a slightly greater hazard be- 
cause we are again dealing with liquid material, 
but the precautions previously noted still hold (see 
Figure 5). 


Finally, there are several procedures which may 
in some institutions be performed in the operating 
room or with the assistance of operating-room per- 
sonnel, although in most instances they are done 
in the radiation laboratory or within the radiation 
department. I am thinking specifically of the use 
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of radioactive gold as an intracavitary injection 
into the chest or abdomen. This is an excellent 
palliative procedure to reduce fluid formation in 
patients who have extensive metastatic malignancy 
in the abdomen or chest. The procedure is carried 
out entirely by the radiotherapist, and a well-or- 
ganized program of protection has been set up over 
the years that this has been in use. A supervisor en- 
countering this as an operating-room procedure 
should discuss it fully with the radiologist before 
proceeding. 

There are a few diagnostic studies which in our 
institution are done quite frequently in the operat- 
ing room. They present essentially no hazard to 
any surrounding personnel because of the low 
dosage and low-intensity material used in any 
diagnostic study. I am thinking primarily of 
blood-volume determinations, using radioactive 
iodinated serum albumin. We perform these quite 
frequently, almost on a daily basis, as an emergency 
operating-room procedure on patients undergoing 
extensive cardiac surgery who present huge blood 
loss and replacement problems. 





SUMMARY 

All operating room nurses should first be aware 
of the widespread public-relations problem con- 
cerning the hazards of x-rays and all forms of 
radiation and the fact that it is their job as much 
as that of the radiologist and everyone else con- 
cerned with medicine to dispel the concern of 
patients and the lay public about radiation hazards. 
We must prevent the possibility that some patient 
may lose his life prematurely because he was afraid 
to have an x-ray taken. 

The radiologist, radiophysicist, and radiation 
safety officer are specifically trained to handle 
radioactive material, to institute an educational 
program for both graduate and student nurses, 
and to maintain a well-integrated program of radia- 
tion-safety throughout the institution. They will 
appreciate the nurses’ co-operation and interest. 

The use of radioactive materials in the modern 
hospital should carry no dangers to any of the 
medical personnel when proper precautions are 
taken and a good surgical and radiological regime 
is followed. 
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The following abstract is from the postgraduate 
courses in pre- and postoperative care held at the 
annual clinical congress of the American College of 
Surgeons in Atlantic City, N. J. 


Tracheotomy Controls Swelling, Aids 
Anesthesia in Head, Neck Burns 


Avoids Hazards of Intubation 
Of Swollen, Distended Trachea 


A prophylactic tracheotomy can control the inevitable 
swelling and edema incidental to burns of the head and 
neck and facilitate the anesthesia needed for the many 
operative repairs. 


In making these repairs, the inside tracheal tube is 
removed and a topical anesthetic is instilled. A cuffed 
endotracheal tube is then inserted, and the patient can 
be maintained safely and easily on anesthesia without 
the hazards of intubation of a swollen, distended tra- 
chea. The anesthesia equipment is easily shifted about, 
leaving the head and neck free for treatment. 


Management of the tracheotomy begins with constant, 
reliable nursing care. Inspired air must be kept moist; 
suction must be applied without irritating the mucous 
membrane or causing bleeding. The patient’s co-opera- 
tion should be elicited in bringing up secretions to the 
point of the tracheotomy. 


The inner tube needs cleaning at least once a day, 
and the outer tube should be removed and replaced 
every three or four days. 

Before the tube is removed from the long-term pa- 
tient, the outlet should be blocked off for short periods 
of time, to make sure there is no question as to the 
wisdom of the final removal and also to minimize the 
anxiety of the patient—Bruce G. MacMillan, M.D., 
Christian R. Holmes Hospital, Cincinnati, O. 


Crimped Grafts Found More Elastic, 
Easier to Implant; Stay Patent 


Crimping of dacron arterial prostheses makes them 
much more elastic and easier to implant. 


When the dacron tube is placed on a smooth metal 
mandrel, it can be compressed longitudinally to form 
very fine crimps. Application of heat at a submelt- 
ing point level makes the crimps permanent. They 
remain through washing, autoclaving, and wetting 
with blood at the operating table. 


All prostheses were found to have longitudinal 
elasticity and a strong tendency to remain expanded 
in round form. Bending to more than 90° and 
even twisting at the rate of one turn for each eight 
inches was accomplished without kinking. 


Of the first 24 flat dacron grafts inserted, 20 
were successful. Of the first 36 crimped grafts, all 
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36 were successful. The crimped tube is easier to 
implant because of its round, open end and the 
greater latitude in length permissible because of its 
longitudinal elasticity. 


All crimped tubes remained patent as compared 
to 65 percent of flat tubes —Ormand C. Julian, M.D., 
H. H. Su, M.D., Sa’d El Issa, M.D., Andre Lima, 
M.D., and M. Lopez-Belio, M.D., department of sur- 
gery, University of Illinois College of Medicine, 
Chicago. 


SELECTED BIBLIOGRAPHY 


Borden, Fred W.: “Loss of Blood at Operation. 
A Method for Continuous Measurement.” Calif. 
Med. 87:91, Aug., 1957. 


A technic for continuous measurement of 
surgical blood loss is described. The instru- 
ment used has three parts—a volumetric device 
for automatically measuring blood collected by 
suction, auxiliary suction bottles to receive 
other liquids collected by suction, and a gravi- 
metric device for measuring blood in sponges 
and drapes. 


Calculation and conversion are eliminated 
by the use of a spring balance with two special- 
ly graduated scales. One, which rotates, is 


read directly in cc. of blood. The other is 
stationary and concentric to the first and is 
graduated to indicate the number and kind of 
sponges being weighed. When a batch of soil- 
ed sponges is deposited in the weighing pan, 
the arm indicator is moved to signify the num- 
ber of sponges, and the dry weight of the 
sponges is automatically deducted from their 
gross weight. The dial scale then indicates the 
net volume of blood in the sponges. 


A special surgical suction tube which incor- 
porates a self-rinsing mechanism is used when 
blood is aspirated from the field. The intricasies 
of measuring blood loss through the aspirating 
conduit are described in detail, and time and 
motion factors are evaluated. 


Khalil, H. H.: “Hypothermia by Internal Cooling in 
Man.” Lancet 1:1093, May 24, 1958. 


Discussed is a system for body cooling which is 
believed to have advantages over surface cool- 
ing or extracorporeal blood cooling. 


In brief, the system cools by providing a con- 
tinuous flow of cold or warm water through an 
intragastric balloon. The tube is introduced in 
the anesthetized patient and the balloon filled 
with 1.5 liters of water from a tank. The patient 
is placed in a semi-sitting position, and a pump 
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and cooling compressor drop the temperature of 
the circulating water to 5° C. (41° F.). As the 
water in the stomach warms, it is automatically 
replaced with cold water from the tank by a 
system which prevents overfilling of the stom- 
ach. 


By controlling the temperature of the circu- 
lating water in the tank, the patient’s body 
temperature can be raised or lowered as the mo- 
ment of surgery dictates. In one case reported, 
the patient’s temperature dropped from 36.8° C. 
(97° F.) to 32.2° C. (90° F.) in 75 minutes; and 
to 26° C. (78.8° F.) in four hours. 


Editorial: “The Tourniquet.” Lancet 1:1161, May 
31, 1958. 


“The most important thing about putting on a 
tourniquet is to take it off.” With this provoca- 
tive warning, the editorial outlines a routine for 
safe use of a tourniquet. 


One member of the surgical team should have 
full and continuous responsibility for manage- 
ment of the tourniquet, and a written record of 
time of application and release should be kept. 
The safe period of compression varies with pa- 
tient age, environment, body temperature, and 
limb damage; this time has been reported to 
range from four to six hours. However, the edi- 


Extensive Wounds.” 
March, 1957. 


torial suggests that the tourniquet when used 
in elective surgery, should be released after an 
hour. This time should be extended to a maxi- 
mum of 2 hours only under extreme circum- 
stances. 


Below-the-knee tourniquets have no place in 
surgery. A pneumatic cuff should be used on the 
upper limb; use of an Esmarch bandage should 
be restricted to the thigh. In any event, tourni- 
quets are applied over toweling to avoid direct 
pressure on the skin. 


Indications for the use of tourniquets are out- 
lined and the distinct contraindication to use in 
aged patients and those with peripheral vascu- 
lar disease is clearly stated. 


Deaton, W. Ralph, Jr., and Clutts, George Robert: 
“Use of Negative Pressure As Means of Draining 
American Surgeon 23:278, 


Collections of serum and clots in the postop- 
erative wound result in infection and edema, 
both of which cause the patient considerable 
discomfort. Previous methods of control in- 
cluded the use of multiple Penrose drains and 
various suturing technics with pressure dress- 
ings. None of these was in any sense 100 
percent effective. 
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A new technic of postoperative drainage 
using a catheter sealed in the wound has been 
tried on several types of extensive wounds 
with good results. Two $20 French catheters 
with multiple perforations are left in the 
wound, one in the superior margin and one in 
the inferior. The wound is closed air-tight or 
sealed with Vaseline gauze to prevent leakage. 
Mild suction is applied with either a mechani- 
cal unit or a simple gravity unit. Wounds have 
been found to heal in 48 to 72 hours with prac- 
tically no serum formation, a minimum of mar- 
ginal necrosis, and increased comfort for the 
patient. 


collecting bag for bile draining through a “T” 
tube. The tube is fixed to the skin with a suture 
which, besides anchoring the tube, serves as a 
warning device by causing the patient pain if 
the tube is pulled out of position. 


A glass tube connects the tube to the folded 
cuff of the glove, and each end is tied snugly. 
No opening is needed for the escape of air. As 
the glove fills, it is emptied by aseptically ampu- 
tating the tip of one glove finger. When the 
glove is emptied, the fingertip is stitched to- 
gether. 


Three disadvantages are leakage around the 


Keeley, John L., and Schairer, Arne E.: “A Simple 
Collection Arrangement for ‘T’ Tube Drainage.” 
Am. J. Surg. 94:120, July, 1957. 


connections, bursting of a distended glove if 
the patient rolls on it, and leakage from the 
amputated fingertip if ligatures are not well 
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A sterile rubber glove is used as an economical 


placed. 
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Nursing Care of Patients 


Undergoing Open-Heart Surgery 


By Mary Ann Dunn, R.N.* 


@ There are many advantages in a single surgical 
unit whose primary function is the care of patients 
upon whom open-heart surgery has been performed. 
This unit offers the cardiac-surgery patient a maxi- 
mum of benefits and lifesaving measures. In many 
instances these have been invaluable in securing a 
favorable prognosis. 


At St. Vincent’s Hospital this area is referred 
to as an intensive-care unit. Its purpose is to render 
complete nursing care employing the best physical 
tools available, with special emphasis on flexibility 
of the nursing staff and an all-inclusive psychologi- 
cal approach toward the patient. 


To date, most of the patients undergoing open- 
heart surgery have had congenital defects and have 


*Head nurse, intensive-care unit and recovery room, St. Vincent's 
Hospital, Los Angeles. 


been children. This report is therefore based on 
my experience in nursing children operated upon at 
our hospital. 


PREOPERATIVE CARE 


Prior to admission to the hospital for open-heart 
surgery, a diagnosis has been made. Extensive 
laboratory and x-ray procedures, including cardiac 
catheterization, have been completed. 





The patient is admitted to a general surgical 
ward near the intensive-care unit for three or four 
or five days preoperatively. During this time a 
close contact is established between the patient and 
the doctors and nurses in the surgical unit. The 
patient is given penicillin and is weighed daily. 
Complete blood count and urinalysis are done. 


The child is allowed to ambulate and is encour- 
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aged to see the postoperative care unit. Every 
attempt is made to familiarize him with the oxygen 
tent. Depending on his age, certain aspects of 
postoperative care are described. The all-important 
objective is to inspire in the child a confident and 
trusting attitude. 


The approach to all of these children is individ- 
ualized, since some are precocious, others are re- 
tarded, and still others are pampered by overcon- 
scientious parents and therefore present behavior 
problems. The nurse must employ much patience, 
understanding, and time for the proper orientation 
of each child. 


—_——.——UNIT PREPARATION 


The intensive-care unit has a seven-bed capacity. 
Five beds are in one large ward; the other two are 
in private enclosures. This unit functions smoothly 
under all emergency conditions. All of the essential 
drugs, antibiotics, and parenteral fluids needed are 
routinely stocked. Wall suction for endotracheal 
suctioning, tracheotomy setups, a positive-pressure 
breathing machine, piped-in oxygen, and high- 
humidity oxygen tents are present. An electrocar- 
diograph with an oscilloscope is used for continuous 
monitoring of the electrocardiogram. 





Finishing preparations prior to the child’s return 
from the operating room will insure smooth working 


conditions of all equipment during the critical hours 
immediately after surgery. All nursing staff mem- 
bers should have been alerted, and one nurse 
assigned to special duty with the patient. 


The temperature within the oxygen tent is kept 
at 66°-68° F., and continuous vapor circulates pro- 
viding a high concentration of humidity. This type 
of tent facilitates easier respiration for the patient 
and reduces the incidence of atelectasis. 


Other available equipment includes intravenous 
standards, pediatric sphygmomanometer and stethe- 
scope, two wooden containers for the chest drainage 
bottles, and an electric suction pump for water- 
sealed drainage. 





POSTOPERATIVE CARE 


The child is transferred carefully from the cart 
to the postoperative bed and placed in the oxygen 
tent. The nurse’s immediate responsibility toward 
the patient is threefold. She must, first of all, 
check all vital signs—blood pressure, pulse, respira- 
tion, rectal temperature, and the color and tempera- 
ture of the extremities. 


Secondly, she must check on all chest catheters, 
to see that they are in correct alignment and are 
connected securely to the drainage bottles. 


Thirdly, she must be sure that the two intra- 
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venous cutdowns are still patent and that the whole 
blood and intravenous fluid are dripping at the 
designated rate. 


The importance of noting all vital signs cannot 
be emphasized too greatly. The blood pressure, 
being one of the most sensitive guides to the pa- 
tient’s condition, must be taken at least every 10 
minutes for the first 24 hours. A drop of 10 to 
15 points in systolic pressure should be considered 
alarming in most cases and should be reported to 
the surgeon at once. Pulse and respiration should 
be checked as often as blood pressure. 


The rectal temperature, which at first will be 
subnormal (98° F.) usually rises within eight hours 
to approximately 103° F. as a result of surgical 
trauma, and must be checked every two to four 
hours. The surgeon, however, should dictate the 
norms for his patients and specify at what point 
he should be notified of changes in the vital signs. 


Color and temperature of the lower extremities, 
especially, are frequently noted and recorded. Any 
cyanosis, blanching, or coldness of the legs, feet, 
and/or toes, must be called to the surgeon’s atten- 
tion. These signs of impediment to arterial circu- 
lation may imply formation of a thrombus in the 
femoral arteries—which must be treated promptly. 


As in every chest case, the chest catheters should 


be examined frequently and handled carefully. The 
patient has four catheters sutured in place, two 
on each side of the chest. Each pair of catheters 
is connected by means of a Y-tube and rubber tub- 
ing to a water-sealed drainage bottle on each side 
of the bed. The suction is created by means of an 
electrical suction pump, operating at 20 cm. of 
negative pressure, to which the drainage bottles 
are attached with tubing. 


Each drainage bottle is graduated per cubic centi- 
meter. To facilitate accurate readings, a piece of 
1” adhesive tape may be placed so that it covers 
the length of each bottle, parallel to the graduated 
marking. Every half hour to every hour the time 
should be recorded on the tape and a line drawn 
at the rising drainage level. 


The usual total postoperative drainage in each 
bottle is approximately 150 cc. Any marked in- 
crease above this norm indicates excessive bleeding, 
and the surgeon must be notified. 


The usual precautionary measures should be em- 
ployed with drainage bottles. The use of wooden 
containers insures greater protection, especially 
against tipping, breaking, kicking, or unnecessary 
moving of the bottles. Some type of surgical clamps 
should be kept at the bedside, in case any of the 
tubing becomes disconnected. If this occurs, the 
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chest catheters must be clamped immediately in 
order to prevent a spontaneous pneumothorax. 


Ordinary postoperative nursing measures, includ- 
ing accurate intake and output, are carried out. 
The patient should be encouraged to take deep 
breaths, but under no circumstances must he be 
forced to do so. Tracheal suction is employed con- 
servatively, because excessive suctioning only irri- 
tates tender mucous membranes and produces more 
secretions. 


Routine antibiotic therapy is instituted and main- 
tained for approximately seven days. For the infu- 
sion of whole blood and dextrose, the nurse relies 
on the surgeon’s orders as to the rate of administra- 
tion. 


Accurate gauging of the fluids presents perhaps 
the most difficult challenge to the nurse, since every 
move of the child may either increase or decrease 
the rate of flow. Yet, the nurse must be certain 
of maintaining the exact rate, because an accidental 
rush of fluids could easily overload the circulatory 


Nurse, Mrs. Jack Sheedy, familiarizes 5-year-old Karen Ross 
with oxygen tent several days before open-heart surgery is 
to be performed. Presence of Karen's mother helps allay 
fears and contributes to the all-important objective of inspiring 
a confident, trusting attitude in the child. 
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Karen, in the intensive-care unit 36 hours postoperatively, 
has had chest catheters and one intravenous polyethylene 
catheter removed. A supersaturated high-humidity tent, kept 
at 66° to 68° F., is used to facilitate respiration for the pa- 
tient and reduce the incidence of atelectasis. 


system and lead to cardiac failure and pulmonary 
edema. 





Rest and quiet form an important part of the 
postoperative recovery. The nurse must encourage 
her little patient to remain as quiet as possible, 
difficult as this task may seem. During the imme- 
diate postoperative period, narcotics such as mor- 
phine sulfate are given as frequently as every two 
hours to promote rest. These patients suffer con- 
siderable chest pain, and while children can tolerate 
pain better than adults, nevertheless they have a 
tendency to become restless and distressed when 
sedation is withheld for long periods of time. 


Small doses of narcotics at frequent intervals 
seem to be more effective than larger doses over 
longer periods of time. Hypnotics do not accom- 
plish the purpose of sedation in these cases as well 
as narcotics do, and in some instances have excited 
the children rather than having the needed sedating 
effect. 


The nurse cannot expect narcotics alone to control 
the child’s restlessness. She must, in all instances, 
be attentive to his wishes and devise means of 
satisfying him. Every child, in the first few post- 
operative hours, will ask for water, but since he is 
restricted to nothing by mouth for 48 hours, a 
small piece of gauze may be moistened to wet his 
mouth. 


The child may be fretful or frightened. A gentle, 
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warm approach is essential in quieting him. He he has pain, and whether he can take a deep breath 
should be asked direct questions, such as whether or cough. A small toy which he especially loves 
All photos courtesy National Cylinder Gas, Division of Chemetron Corp. 


Main ward of intensive-care unit has five beds. All three is in bed at far end. Patient in foreground has a tracheotomy 
patients shown below have had open-heart surgery. Karen mask with a high-humidity oxygen nebulizer. 
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may be kept in the tent to give him a feeling of 
security. 

Above all, the nurse should always appear self- 
controlled and reassuring, and in all instances should 
forewarn the child of injections and painful treat- 
ments, giving a brief but truthful explanation. A 
little encouragement goes a long way in gaining a 
child’s cooperation. 


The first 48 postoperative hours comprise the 
most critical time in the child’s life. A complete 
blood count, portable chest films, and electrocardio- 
graphic readings are taken daily for three days, 
to detect any possible complications. The chest 
catheters are removed 18 to 24 hours postopera- 
tively, and the oxygen tent is discontinued at the 
end of 48 hours. 

After 48 hours, one of the intravenous polyethy- 
lene tubes will be removed. The second one is 
removed within 72 hours if the patient is tolerating 
fluids orally. 





On the fourth postsurgical day, a low sodium diet 
is started, and the child is allowed to ambulate. 
Oral vitamin and iron supplements are given to 
him. On the fifth day after surgery, he is trans- 
ferred to the general surgical ward. Convalescence 
is usually rapid, and the sutures are removed be- 
tween the seventh and eighth postoperative day. 


The nurse sees her patient discharged 10 days 
after the momentous surgery that has given him a 
new life. If many sacrifices were demanded of her 
in caring for him, they seem trivial when she visu- 
alizes his running and playing—a child with a 
healthy and normal heart. 


She remembers a child searching the surgeon’s 
face and asking, “Will my heart still beat so fast 
when I run?” With justifiable pride she can feel 
an important part of that team which cured him 
when she hears the doctor answer, “No, your heart 
is all well now.” 
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Cancer, Cardiac Surgery Subjects 
At ACS Nurses’ Sessions 


Surgical nurses’ sessions at the recent sectional 
meeting of the American College of Surgeons in 
New York City drew a total attendance of 1,883— 
1,608 graduate nurses and 275 students. Abstracts 
of selected papers follow. 


Psychological Resources for Surgical 
Patients Subject of Symposium 

Nurse Herself a Resource; Must 

Find Relief for Her Own Feelings 

The nurse is herself a psychological resource to the 
patient. A nurse, however, may have conceptions 
about illness and reactions to illness as well as 
other fears and anxieties which interfere with her 
relationship with the patient. She may identify 
with the patient and activate in herself dormant 
feelings of rejection, frustration, or guilt. To 
escape coping with her own feelings, she may with- 
draw and not be available to the patient. 


Nurses feel that they must transmit to all an 
impression of self-sufficiency, strength, and im- 
perviousness to feelings. This is not easy to do 
indefinitely, and nurses can find relief and lessen 
the emotional charge by sharing feelings with 
others in the same circumstances.—Morton Bard, 
Ph.D., associate clinical psychologist, Memorial 
Center for Cancer and Allied Diseases, New York 
City. 

Anxiety About Illness Blamed on Wrong 

Cultural Attitude Toward Death 

Anxiety about illness comes from an indirect re- 
pressed anxiety about death. There is something 
wrong in our culture’s attitude toward death. We 
try to cover up and repress the idea of death as 
if it did not exist. We have no training to meet 
death—no resources to call on. 


Death is the only absolute change every individ- 
ual will have to confront. The more we can learn 
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to confront death, the less likely we are to be prey 
to neurotic anxiety about sickness or dying. We 
would then be better equipped to confront the real 
anxieties of illness or surgery. 


Nurses who are able to confront death construc- 
tively can be a great help to other people, partic- 
ularly in moments of crisis. A “steadfast human 
presence” is the greatest psychological contribution 
the nurse can make to the patient. 


Nurses try to camouflage their feelings too much. 
The patient will sense what the nurse feels as 
quickly as what she says or does, and his anxiety 
may be increased. Nurses should be as honest 
as possible with their own feelings. Everyone has 
a threshold beyond which he cannot “take” any 
more anxiety. There is no disgrace or loss of face 
in expressing honest reactions to death or ten- 
sion.—Rollo May, Ph.D., psychoanalyst; fellow 
and faculty member, William Alanson White In- 
stitute of Psychiatry, Psychoanalysis and Psy- 
chology, New York City. 


Nurse Tends to React to Patients 
According to Severity of Illness 


Because of the pressure of circumstances, the 
responsibility for psychological care may pass from 
the doctor to the nurse. Nurses tend to react to 


patients in relation to the severity of their illness. 
Witness the priority in care given the patient 
scheduled for radical surgery, when indeed the 
psychological needs of the patient scheduled for 
minor surgery may be greater. 


Fears are difficult to express. The outwardly 
calm patient may be immobilized with anxiety. An 
alert nurse will sense anxiety in her patient and 
lead him into airing his feelings and expressing 
his fears and misconceptions.—Esta Carini, R.N., 
department head, Psychiatric Division of St. Vin- 
cent’s Hospital, New York City. 


Sympathy with Philosophy of Treatment 


Needed for Good Patient Relationship 


The nurse can only be successful in her relation- 
ship to the patient if she is sympathetic with the 
philosophy of the patient’s treatment. Her per- 
sonal reactions to treatment can be communicated 
to the patient because she is closest to him in pro- 
viding support, comfort, and interpretation. 


Preparation for surgery begins in preoperative 
days. The physician decides how much the pa- 
tient will be told of his surgery, but the nurse 
explains the procedure in a manner which can be 
helpful for the patient. The patient’s first concern 
is usually for job security and family worries. He 
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fears the disease, and alteration in appearance and 
possible limitation in activity. 


Emotional crippling can lay waste to a classical 
program of rehabilitation. Prevention depends on 
making the patient independent as soon as possible 
and creating in him a feeling of general acceptance. 


Genuine sympathy between the nurse and the 
patient is important. The patient may have more 
faith in the nurse’s reassurance because he feels 
that a woman is better able to understand than a 
man. 


The family also needs reassurance and help. 
One example of good family preparation is ex- 
plaining “how the patient will look” on the first 
postoperative day. Transition from hospital to 
home is made easier if the family is well oriented 
to the disease and its treatment.—Margaret Gib- 
son, R.N., assistant director, department of nurs- 
ing, outpatient department, Memorial Center for 
Cancer and Allied Diseases, New York City. 


Discuss Various Phases of Nursing 
Child Who Has Cardiac Surgery 

OPD Staff Has Opportunity to Get Patient's 
Background, Explain Treatment to Parents 

The outpatient experience of the patient may be 
an opportunity for the nurses and staff to explore 


the entire family, social, economic, and psychological 
patterns, as well as the disease picture. 


The family of the child with a congenital cardiac 
defect needs long and patient counseling. Often 
these parents have an intense fear of death for 
their child, and to avoid the child’s attacks of re- 
spiratory distress or the like, they will avoid neces- 
sary disciplining. A spoiled and irritable child is 
often the result. 


In their attempt to reject the fear of losing the 
child, parents may deny the possibility of anything 
being wrong. They may feel an unexpressed guilt 
because they relate the child’s disability with pun- 
ishment for something in their own pasts. All 
these emotions can be detected and merit careful 
treatment. 


The outpatient department nurse can explain the 
importance of diagnostic tests, regular clinic visits, 
good nutrition, and avoiding infections. Diagnostic 
tests should be explained in analogies or terms 
common to every-day life, so that they can be 
easily grasped by the parents. For example, an 
EKG can be described as a telegram from the heart 
which sends information on what the heart is 
doing. The nurse can interpret the doctor’s feel- 
ings, and clear up many misconceptions. 


The mother and child are introduced to clinic 
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personnel to make co-operation by the mother a 
more personal thing. The facilities of the social 
service department are used to explore financial 
and marital difficulties. The public health nurse 
is called upon to supervise the home situation—to 
help the parents accept the child with a congenital 
defect and give it a normal start in life. 


In the course of regular clinic visits, good 
health and nutrition are maintained in the child, 
and a healthy acceptance of the situation is in- 
duced in the parents. Sometime before hospi- 
tal admission, the child and parents are taken to 
visit the wards, and fear of hospitalization is 
thus minimized—Mary Connellan, R.N., staff 
nurse, outpatient department, St. Vincent’s Hos- 
pital, New York City. 


Familiarizing Child with Procedures 

Will Make Him Feel More Secure 

Even if the child has no capacity to understand his 
disease, the attention directed to his heart can 
create a cognizance of something wrong. Develop- 
ing in the child a sense of familiarity with proce- 
dures can make for a more secure child. The 
specific preparation necessarily depends on the 
child’s age. 


Because an overwhelming display of reassur- 
ance can create confusion, orientation must be ap- 


parently casual. Before some of the procedures 
involving the use of multiple needle punctures, the 
child can be given a nurse’s kit and doll and allowed 
to duplicate the nurse’s maneuvers. Restraints 
can be explained as a help for the doctor, not a 
form of punishment. 


Pain cannot be denied. The child should be urged 
to speak or cry out when pain is experienced. After 
any procedure, the child should be praised in front 
of the doctor and personnel. Equipment, such as 
intravenous, transfusion, oxygen, and other equip- 
ment, is exposed for the child to see, handle, ques- 
tion and explore. With familiarity come security 
and reduction of fear. 


It is particularly important to explain that anes- 
thesia administered for a diagnostic procedure is 
unrelated to the actual proposed surgery.—Myrna 
Dolan, student nurse, St. Vincent’s Hospital, New 
York City. 


Child Takes Favorite Toy to Surgery; 

O.R.S. Gets Surgeon's Orders, Tells Team 
Preoperative orders are organized to minimize frus- 
tration and disruption of routine for the child. 
The circulating nurse (who has met the child on 
the wards before surgery) and the operating-room 
nurse receive the patient together as he arrives in 
the operating room in his own crib accompanied by 
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some familiar and beloved toy or doll. As the cir- 
culating nurse transfers the patient to the operat- 
ing table, he recognizes a familiar face. 

Throughout the induction of anesthesia, the child 
is allowed the companionship of his doll. Operating- 
room personnel should remember that hearing is 
the last faculty surrendered in anesthesia and 
watch to keep conversation and frightening noise 
to a minimum. 


Demonstration of use of the Foster frame 
was part of a three-act drama depicting 
nursing care in total rehabilitation of a 
patient with a broken neck. Drama was 
written and produced by members of the 
nursing staff of the Neurological Institute, 
Columbia-Presbyterian Medical Center, 
New York City. 


Integrated activity is vital in cardiac surgery 
and can only be achieved when all members of the 
team have been oriented to specific duties. The 
operating-room supervisor provides the lead here 
by corralling the surgeon for specific instructions 
or changes of routine and then passing on the 
information to all personnel figuring in the pro- 
cedure.—Marguerite Lowell, R.N., operating-room 
supervisor, St. Vincent’s Hospital, New York City. 
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Private Room Advised for First 24 
Hours; Basic Nursing Care Imperative 


Overstimulation from noise and ward activities 
causes exertion and tension at the site of surgery. 
Hence, it is wise to put the postoperative cardiac 
patient in a private room for the first 24 hours of 
intensive nursing care. 


The most basic of classical nursing functions 
are imperative—gentle turning, posturing to pre- 
vent traction and deformity, encouragement of 
deep breathing, meticulous skin and mouth care. 
Vital signs are watched with concentration; sensi- 
tive changes are analyzed in the possible spectrum 
of cardiac arrest, pneumothorax, or laryngeal 
edema. 


The patient is reassured by short visits from 
favorite playmates during the immediate post- 
operative period. Parents are available at all times, 
but not necessarily in the room with the patient. 


After the first period of postoperative care, a 
positive approach is adopted in care of the child, 
so that in time he recognizes himself as kin to any 
other child on the pediatric service. When dis- 
charged from the hospital, the child returns to 
the parents with an attitude and behavior pattern 
which have not been disturbed.— Evelyn Murphy, 


R.N., assistant clinical instructor, pediatric serv- 
ice, St. Vincent’s Hospital, New York City. 


Public Health Nurse Can Help Avoid 

‘Emotional Crippling’ of Child 

The emotional crippling of a child following a 
period of oversolicitousness and overprotectiveness 
can be more destructive than the original disability. 
The public health nurse can be a big factor in 
averting this unfortunate development by being 
the common link in communications between all 
the agencies and personnel caring for the patient 
and the family. 


She will have already made a significant impres- 
sion on the family by supporting it through the 
days of diagnosis and surgery. In the postopera- 
tive period, she can encourage the family to keep 
up medical care, help with family problems as 
they relate to the child, and explain and interpret 
normal growth patterns to parents so that they 
can help the child develop within the limits of 
his disease. 


She never makes a decision for the parents but 
is always available to provide guidance and direc- 
tion to their thinking and reactions. — Natalie 
Marks, R.N., public health co-ordinator, St. Vin- 
cent’s Hospital, New York City. 
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Speculates About Changes in Surgery; 
Sees Less Surgery for Ulcers, Cancer 
Nurses Urged To Take Advantage 

Of Opportunities for Learning 

The surgery being explored in the experimental 
laboratories today is the operating-room surgery 
of tomorrow. As the surgeons observe and learn, 
so should the nurses. In almost every large com- 
munity there are hospitals in which facilities to 
observe are available to any nurse, and she should 
take advantage of the opportunity. 


Speculating on surgery of the future, we may 
anticipate that there will be less surgery for ulcers, 
and also for cancer, as drugs are developed which 
nave a selective action for cancer cells alone. Sur- 
gery for coronary disease may disappear as preven- 


tive and curative measures are explored more. Sur- 
gery for gallstones and kidney stones may disappear 
when means to prevent and/or dissolve these stones 
are available. 


Brain surgery may reach dynamic proportions of 
changing a man’s total personality. “Spare parts 
banks” may become common to hospitals as more 
is learned of the body’s defense mechanism of re- 
jecting foreign organs. 


Nurses are urged to exercise their prerogatives 
in the surgical arena, not with threats to the sur- 
geon of invoking administrative discipline, but 
with simple and straightforward appeals for con- 
cern with patient safety and recovery.—Elliott S. 
Hurwitt, M.D., chief of surgery, Montefiore Hos- 
pital, New York City. 
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Report Heart Surgery Technics at ACS Meeting 


e@ The following abstracts are from talks given at 
the recent clinical congress of the American College 
of Surgeons. 


Test Myocardial Blood Flow 


A proposed test of myocardial blood flow utilizes 
temperature change in the myocardium as recorded 
by a thermistor sensitive to changes of 0.01° C. 


A #20-gauge needle, containing a thermistor 
bead, was placed into the myocardium in the distri- 
bution of the anterior descending coronary artery. 
This vessel was atraumatically occluded for three 
minutes and the temperature change of the myo- 
cardium recorded. The test was repeated in two 
months. 


The Vineberg procedure (internal mammary im- 
plant), with artery open, was found to bring a much 
greater increase in blood supply to a given area of 
normal dog myocardium than the other procedures 
tested—the Beck I procedure, cardiojejunopexy, 
cardiopneumopexy, internal mammary ligation, and 


pericardiotomy.—John B. Brainard, M.D., Clifford 
M. Phibbs, M.D., and Lloyd D. MacLean, M.D., 
surgical research laboratory, Ancker Hospital, St. 
Paul. 


Autoclavable Oxygenator Developed 


We have developed an autoclavable, stainless steel 
oxygenator which is of the same basic design as the 
Mark G-K heart-lung apparatus but appears to have 
definite advantages over its prototype. 


Type 304 stainless steel was employed because of 
its low surface potential, its easy machinability, 
and the ease with which it may be highly polished. 


Maintenance of body temperature is facilitated, 
durability is increased, and trauma to the formed 
elements of the blood is diminished. 


Tygon tubing of a special formulation, which may 
be satisfactorily sterilized by heat, has been adopt- 
ed with the new system.—Jesse E. Adams, M.D., 
Edward M. Lance, M.D., Bailey F. Moore, M.D., 
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] and H. William Scott, Jr., M.D., department of sur- as reported, are rare, the potential hazard is 


' gery, Vanderbilt University School of Medicine. sufficient to warrant continuous and thoughtful 
# technic. 
7 Try to Lyse Clots with Plasmin Infections after injection run the gamut from 


superficial lesions to fatal deep abscesses. Heat- 
sterilized equipment, sterile solutions, and good 
technics of handling these, and vigorous disin- 
fection of the site of injection do much to mini- 
mize the infection hazard. 


Active human fibrinolysin (plasmin) has been ad- 
ministered intra-arterially to patients undergoing 
arterial reconstructions, in an attempt to produce 
lysis of thrombi. The thrombi were produced by 
mechanical narrowing of the lumen of arterial homo- 
grafts temporarily anastomosed to the patient’s Multiple-dose ampuls provide classical oppor- 
arterial system. tunity for peddling infection to patients. Anti- 
septic preservatives in solutions provide only a 
narrow margin of safety. A wider margin is 
achieved with rigid enforcement of immaculate 
technics for handling and entering the multiple 
dose ampul. Storage of ampuls at low tempera- 
tures is also advisable. 


ste 
he 7) L 


J 


mR 


High fibrinolytic activity was shown to be pres- 
ent in the blood samples taken during the experi- 
ments, and partial lysis of thrombi was observed. 


t 


Our observations suggest a number of applica- 
tions of plasmin in vascular surgery.—J/J. Leonel 
Villavicencio, M.D., and Richard Warren, M.D., de- 
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partment of surgery, Harvard Medical School and Individual-dose ampuls are the ideal and are 
: Peter Bent Brigham Hospital, Boston, and surgical mandatory in procedures involving intrathecal 
. service, West Roxbury (Mass.) VA Hospital. injection. Beware of so-called “sterile water” 
provided for rinsing or storing “sterile” syr- 
] SELECTED BIBLIOGRAPHY inges. Too often, the water is a grumous mass 
_ of bacteria. Sterile water or saline is only ac- 
Scurr, C. F.: “Accidents with Injections.” Brit. M. ceptable when it comes from an ampul or a 
J. 1:1289, June 2, 1956. sealed container. 

— ] Multiple injection is almost inevitable in patient Needles broken in situ are an injection night- 
care and although unfortunate sequelae, at least mare. The risk is reduced by examination of 

] 1 
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every needle for flaws, cracks, or bends. A needle 
of sufficient calibre must be used for injection 
of a viscous solution. Breakage at the hub can 
be avoided by choosing a needle long enough to 
reach the correct tissue plane without burying 
the needle to the depth of the hub. 


Sudden uncontrolled movement of the patient 
can cause a needle to break. Putting the patient 
in a comfortable position (seated or recumbent), 
and giving a warning at the moment of injection 
eliminate the likelihood of sudden movement. 
When a needle breaks during an injection, the 
fragment is removed if its position is obvious. 
But if extensive searching is likely to be neces- 
sary, removal must be done with full surgical 
facilities. 

Confusion is easy in drug handling: Asso- 
nance causes mistakes in following verbal in- 
struction; decimal points cause confusion in 
using the metric system. No useful purpose is 
served by coloring solutions. 


Drugs are compounded to produce selective 
action, which requires selective injection 
routes. Accidental intravenous injection may 
cause respiratory depression or arrest, con- 
vulsions, loss of consciousness. The treatment 
is restoration of adequate oxygenation, by ar- 


tificial respiration if necessary. A head-down 
tilt aids circulation; pressor drugs may be in- 
dicated. Convulsions may be controlled by the 
administration of a small intravenous dose of 
a barbiturate. 


Certain drugs such as chlorpromazine and 
“depo” drugs, intended for the intramuscular 
route, are poorly tolerated by superficial tis- 
sues. An area with an adequate mass of recip- 
ient muscle and a needle of sufficient length 
to reach the muscle are essential for effective 
administration of the intramuscular drugs. 


Nerves are ubiquitous in the body and ac- 
cept trauma poorly. Not the least of these is 
the sciatic nerve in the gluteal region. This 
structure is spared injury by limiting injec- 
tion in the area to the upper, outer quadrant 
of the buttock (Editor’s note: As stated else- 
where, “that area covered by the man’s hip 
pocket”), or by injecting in the antero-lateral 
aspect of the mid-thigh. 


Extravenous injection of drugs intended for 
the intravenous route causes pain, necrosis, 
sloughing, and, in extreme situations, venous 
thrombosis. Oily solutions and suspensions in- 
tended for intramuscular injection and slow 
absorption may cause dangerous effects if they 
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are injected into the blood stream or into a 
blood vessel. Giving the aspiration test before 
every subcutaneous or intramuscular injec- 
tion will obviate much of this danger. 


Using a short (45°) bevel needle for intra- 
venous injection minimizes the risk of leak- 
age and vein penetration. Selecting a needle 
of adequate calibre (#15) facilitates giving the 
aspiration test and makes unnoticed penetra- 
tion of the far wall of the vein unlikely. After 
an accessible vein of good size, preferably in 
the lateral antecubital fossa, has been chosen 
and the needle inserted in the vein, a small 
amount of solution is injected. If the solution 
has been injected into an artery accidentally, 
the patient will complain of burning pain in 
the several seconds of waiting. In such a case 





the injection is stopped at once. Throughout 
the administration of an intravenous injection, 
the region of the needle point is watched for 
signs of extravenous injection. 


Ecchymoses and hematomas are common se- 
quelae of injections, especially wnen an imper- 
fect needle is used. Applying firm pressure at 
the site of injection following removal of the 
needle will prevent extravasation of blood into 
the tissues. 


Air embolism is unlikely when an ordinary 
syringe and needle technic is used. But em- 
bolism is very likely when needle holes are 
made in intravenous tubing, and most likely 
when these holes are made at a high level in 
the tubing. 
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A Current Analysis of the Cost 


of Anesthetic Agents” 


By Robert A. Hingson, M.D., Edwin F. Ross, and E. Christine Costley** 


e@ It is our belief that directors of departments 
of anesthesia and hospital administrators should 
regularly analyze together the current cost of in- 
dividual anesthetic agents and basic equipment, and 
the total cost of the anesthetic agents and supplies 
utilized by the department in the care of both sur- 
gical and obstetrical patients. 


From such studies as these, a cost accounting of 
the expenditure for each patient can be determined 
on an equitable basis. The utilization of this infor- 
mation permits an accurate projection of the anes- 





*Reprinted with permission from the November-December, 1957, 
issue of the Western Journal of Surgery, Obstetrics and Gynecology. 
**Dr. Hingson is professor of anesthesia, Western Reserve Univer- 
sity School of Anesthesia, and director of anesthesia, University 
Hospitals of Cleveland. Mr. Ross is assistant director, University 
Hospitals of Cleveland, and Miss Costley is a senior medical student 
at the Western Reserve University School of Medicine. 


thesia budget on a year-to-year basis. Unnecessary 
cost can thereby be reduced after such analysis. 

We do not feel that the cost of anesthesia agents 
should necessarily contraindicate the use of any 
technic, method, or combination of agents when it 
is determined by the anesthesiologist that the use 
of such particular combination or agent would be 
to the advantage and safety of the patient. How- 
ever, when there are several good methods readily 
at hand, which would be equally safe in the care 
of any one patient, we see no reason for the routine 
use of a $6 or $8 per hour method involving the 
combinations of “polypharmacy” in preference to 
the use of a proved single agent that would cost 
considerably less than 50 cents per hour. The prac- 
tice of such selective economy would effect a saving 
to the patient and in the hospital budget. 











In order to make this cost analysis, we first de- 
termined the current 1957 prices of the compressed 
gases in E, D and H cylinders. Second, we deter- 
mined the cost of volatile anesthetics in the usual 
retail sizes of cans or bottles. Third, we determined 
the unit cost of the individual ampules of anesthetic 











Table I 
ANESTHESIA MAINTENANCE 
Cost 
Per Hour 
1. Nitrous oxide-oxygen, semi-closed 
i Se FERS ang 0°: APA RE FAP a? Sere to ee ga $2.80 
2. Ether plus oxygen (open drop) child.... .80 
3. Ether plus oxygen (insufflation) child... .90 
4. Cyclopropane plus oxygen, closed....... 1.54 
5. Ethylene plus oxygen, semi-closed....... 4.20 
6. Ether plus oxygen, closed.............. 35 
T. POUsUGOMIIO——GIUSOBG www 5 cece 46 
Se II BO ce ie a kc we cic de meee 32 
i SOM RCO Cs. ob cciecceneces -71 
30. eeereeene, Bae We... oe ae. 25 
FES  PeReOeeeng ene: 6s Se 07 
12. Caudal and peridural: 
(a) Metycaine 1 percent or Xylocaine 
1 percent with epinephrine.... .15 to .25 
(b) Pontocaine 0.15 percent with 
GPIIOORETNS oo ic asccsecces 10 to .15 


agents or ancillary drugs that are used with anes- 
thetic agents during surgery or obstetrics. These 
are recorded in Table I and II. Finally, we deter- 
mined the cost of balanced anesthesia when several 











Table II 
ANESTHETIC INDUCTION AND ACCESSORY DRUGS 
Cost 
1. Pentothal induction, 500 mg. .......... $ .27 
&, .Vinetieme - TGOCtIO. 6. sow. acces 2 
3. Nitrous oxide induction............... 44 
i: TGR SEU og cw ccs ccc ccs wees .68 
5. Cyclopropane induction ............... 1.90 
a Se ec cae uae | og a AARarS 15 
Fi I cncaccccdes Cog) eee 50 
8. d-tubocurarine ..... MC os cc eer 4 50 
9. Succinylcholine ..... 80 mg. ......... me 
10. Procaine, 
2 percent solution... (3 cc. amp.)...... .075 
11. Neosynephrine, 1 cc..(10 mg.) ........ .22 
De koe Sacicee: IQ ccc aces. .08 
138. Wyamine .......... Wee ee oe oc 30 
14. Ephedrine ......... We Me. eawee ees .05 
15. Neosynephrine, 
1 percent solution...(5 cc.vial) 10 mg. .11 
RG a  @ Oliic Cie ck Saves ceeriotes 56 
ay REE vac ceicccecs 1G We ik wean 19 
18... Prostigomm: ......:. Lac = te ee 20 
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drugs were used concurrently in a program of drug 








Table III 
BALANCED ANESTHESIA PER HOUR 





(Drug Cost Only) 





PD co di sathidboe webes $ .30 
Pentothal induction ............... 27 
RR I bs. th ek 50 
Nitrous oxide-oxygen, semi-closed... 2.80 
Demerol, intravenous ............. 15 
alla ee al TER I it I Pe .20 


$ 4.22 
Prorated cost for use of machines, upkeep, 
airways, syringes, needles, sterilization, 
and sterile packaging, per case........ 2.00 
Thus each one hour anesthesia of this type 
in drugs and equipment alone costs per 
DD: «chiki hphinetiy Gitndd dls oa bedabes 6.22 
Projecting only drug and anesthesia cost 
of a 10-hour complicated anastomosis or 
Whipple type of operation produces an 
over-all anesthesia cost of............ 44.22 
exclusive of anesthesia service. 
Compare this cost with same operation 
performed under continuous extradural 


for 10 hours at 25 cents per hour, or.. 2.50 
plus oxygen costing .60 per hour, yields 6.00 
$ 8.50 


Or a saving of $36 per 10-hour case, 
or approximately $3.60 per hour per case. 





synergism designed to prevent the effect from un- 
desirable quantities of any single agent, thus dis- 
tributing the load of metabolism and breakdown 
and elimination of the various anesthetics in the 
balanced combination through the liver, reticulo- 
endothelial system, plasma, kidneys, and lungs. 
These agents are listed in a unit and cumulative 
cost analysis in Table III. 


For the past several years in the University Hos- 
pitals of Cleveland and the affiliated hospitals of 
Western Reserve University, we have made an an- 
nual check into the cost and maintenance of anes- 
thetic machines, airways, syringes, needles, sterili- 
zation, and sterile packaging. In these hospitals in 
1956, we administered 25,751 anesthesias in the 
management of 19,176 surgical operations and 7,656 
obstetrical labors and deliveries. 


Our use of agents and technics is divided equally 
on the one hand between the methods that provide 
anesthesia by the systemic or encephaiic approach, 
and on the other, the methods that provide relief 
of pain through the anatomic or the conduction 
anesthetic technics of caudal, peridural, spinal, re- 
gional block, and local. In prorating the cost of the 
purchase, maintenance, and replacement of anes- 
thetic equipment in our department, we have deter- 
mined it to average $2 per case. 


As can be seen in Table III, the cost of a balanced 
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anesthesia per hour, drug cost only, represents an 
expenditure of $4.22. This is based on the cost of 
nitrous oxide and oxygen at $2.80, plus a Pentothal 
induction of 27 cents, and the use of a muscle re- 
laxant costing 50 cents, plus the use of intravenous 
Demerol at 15 cents an ampule, soda lime at a unit 
cost of 20 cents for 500 Gm., and 30 cents for the 
premedication. Thus, each anesthesia of this type, 
in drugs and anesthesia equipment alone, costs 
$6.22 per hour. Projecting only the drug and anes- 
thetic cost of a 10-hour complicated anastomosis 
or a Whipple type of operation, this produces an 
over-all anesthesia cost of $44.22, exclusive of pro- 
fessional service. 

It is interesting to compare this total cost with 
the same operation performed under a continuous 
extradural or a continuous spinal anesthesia for 10 
hours at 25 cents per hour for anesthetic agents, 
and 60 cents per hour for oxygen at two-liter flow 
rate from an E cylinder (wall oxygen would cost 
one-fifth this amount), yielding a total cost of $8.50. 





Table IV 
ANESTHESIA MACHINES AND ACCESSORIES 
PER STANDARD OPERATING ROOM 





Cost 
1—#413A Kinetometer 4-gas anesthesia os 
machine (includes one set rubber 
OO. sé vinawwecidis.ddc dc ewadiaceed $ 855.00 


D-CIGR- WONUR oak ie sie Stine cee we 40.00 
1—#10 bubble thru to-and-fro ether va- 

pe ee ere re 83.00 
1—Ether wick for #10 head............ 12.40 
1—Ether jar for #10 head.............. 6.00 
1—#6 bracket for Becton, Dickinson B. P. 

WI oink hk s bacehidcdecepeoedar 10.80 
1—Mercury manometer ................ 34.00 
Pees ra OU elds se Cui Secdedateuuduss 7.00 
1—Stethoscope for B. P................. 6.00 
1—Conductive rubber 5-liter rebreathing 

WN bc 0c < cdReRUldslsus dels CSL AMES EN 4.35 
3—Masks, selection sizes........ $8.65 ea. 25.95 
1—Mask casting—circle absorber system. 25.00 
1—Mask casting—to-and-fro system..... 17.50 
Psogy WOOO 6 a Sa TRECs CK EIS ot 4.35 
1—Liter collector bag for infants........ 4.05 
1—500 cc. collector bag for infants...... 3.00 
PES 505.00 ¢ ca eEe tak Ok Ces ek 7.25 
1—Bracket assembly for trap........... 30.00 

To-and-fro canisters ...... $30.00 ea.* 
1—Suction bottle and holder. . .$10.00 ea. 20.00 
10 ft. Tubing bottle to wall...$ .12 pr. ft. 1.20 
5 ft. Tubing bottle to patient 

CECRNIBETVO GBS Ble) cc cceccveciseive .78 
Sa SSOED! 6 6 cc hee ccwecdwedds 10 
1—Suction catheter ................... .40 
Pe oo ge Oe bece tad Cater tien 2.75 

accessories optional 

Total $1,200.88 


*Accessories optional. 
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Thus, there is a difference in cost of management 
with these two different methods of approximately 
$36 per 10-hour case, or approximately $3.60 per 
hour case. It is obvious that any clinic having 10,- 
000 operations per year, expending $6.22 per hour, 
would have an anesthesia drug and equipment bud- 
get of $62,200, whereas an institution managing 
10,000 cases per year with one of the continuous 
conduction methods would expend $36,000 per year 
in the use of anesthetic agents and maintenance of 
anesthetic machines and equipment. 

The University Hospitals of Cleveland expended 
during 1956, $33,579.05 for anesthetic agents and 
operating room oxygen. During the year 28,717 
anesthetic agents were administered to 16,978 pa- 











Table V 
RES? IRATORS 
Cost 

BE, vss 8S Se bea ws. cds ewe $ 560.00* 
EN cs wou > bale aks. ek 600.00* 
I eR a ey Oana awe a 350.00* 
Etsten ventilator ............ 150.00 

Western Reserve portable 
anesthesia machine ......... 89.50 
Total $1,749.50 


*An optional selection of one of three types at approximately $500 
each would reduce total inventory by $1,000 per operating room. 








Table VI 


STANDARD INTRAVENOUS ANESTHESIA EQUIPMENT 
IN EACH OPERATING ROOM 











Cost 
1—Table (or cabinet) 
for intravenous equipment ........... $ 50.00 
6—5-cc. Luer-Lok syringes 
Ge ED 6 oc vines ce cecewce 10.20 
6—2-cc. Luer-Lok syringes 
PP eee eee 7.98 
6—30-cc. Luer-Lok syringes 
CEER EE WEP GOMER) «05. de cee eas iccss. 21.96 
ET ar a 1.39 
pa I Ee nn ok cic ccc cswnese 1.55 
el ee 1.55 
12—-#18 needles x 1%4............. ce eee 2.03 
i ge | Re 2.03 
1—Pentothal syringe holder............. 40.00 
eT occas te caavewss ans 1.00 
6—Stopcocks ..............008. $2.94ea. 17.64 
SIN. OL Sav Phe dewee te teb cevees 
Total $157.33 





tients. Thus, the average cost of each anesthetic 
agent per case was $1.25; and the average cost of 
anesthetic agents and oxygen per case was approxi- 
mately $2. During 1956, our patients were anes- 
thetized for a total of 19,611 hours. 
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Dividing the cost for the year of anesthetic 
agents, totalling $33,579.05, by 19,611, yields an 
average patient cost of $1.71 per patient per hour. 
We feel that this figure may be of value in assisting 
hospital administrations in establishing the unit 
cost of anesthetic agents per patient per hour. 


It has been our experience that the use of wall 
oxygen piped into the operating room from a cen- 
tral supply is only one-fifth as costly as the use of 
oxygen from the small E tank on the anesthetic 
gas machine. Furthermore, we believe that there 
is a factor of safety in the former approach in that 
one can always be sure of an oxygen supply piped 
into the manifold system of the anesthetic machine, 
with no chance for the oxygen cylinders to run low 
since the large commercial companies check and 
maintain the pressure within the large reservoir 
cylinder of the central supply system, never permit- 
ting it to fall to a critically low level. 


Table II lists the costs of the various anesthetics 
and accessory drugs used in induction technics. 
These must be added to the maintenance technic 
to get the true total anesthesia cost. Also listed in 
Table II are the unit costs of ampules of the anal- 
gesics such as Demerol, the soporifics such as 
Seconal, vasopressors such as Neosynephrine, Wya- 
mine, and so forth, the muscle relaxants such as 
Flaxedil, d-tubocurarine, and succinylcholine, and 


the antidotes or antagonists for some of the anes- 
thetic drugs such as Tensilon and Prostigmin. 


Finally, it is hoped that this compilation of data 
involving the current 1956 cost of anesthetic agents 
will be of value to: (1) hospital administrators who 
are planning hospital budgets in the cost of anes- 
thetic drugs on a yearly basis; (2) directors of 
departments of anesthesiology and private anesthe- 
siologists, who should work closely with hospital 





Table VII 


STANDARD AIRWAY EQUIPMENT FOR ANESTHESIA 
IN EACH OPERATING ROOM 








Cost 

2—Adult Guedel rubber airways, $1.88 ea...$ 3.76 
1—#3 Child’s Gudel rubber airway......... 2.50 
1—#2 Child’s Guedel rubber airway........ 2.50 
1—#1 Metal Connell airway............... 5.00 
1—#0 Metal Connell airway............... 5.00 
1—#00 Metal Connell airway.............. 5.00 
1—Nasal rubber airway..................- 1.00 
1—Stephen Slater valve................... 18.00 
1—Rubber valve (replacement part)........ 1.50 
1—#12 Suction catheter .................- .56 
1—#10 Suction catheter .................. 56 

Total $45.38 
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administrators in curtailing unnecessary expendi- 
ture in departments of anesthesia compatible with 
the patients’ comfort and safety; (3) residents in 
anesthesia who will ultimately be setting up depart- 
ments of their own; and (4) all members of an 
anesthesia staff who have the responsibility of se- 
lecting the safest and most effective method of 
anesthesia for the patient, and yet who at the same 





Table VIII 


ENDOTRACHEAL EQUIPMENT QUANTITY 
REQUIREMENTS OF EACH MAJOR OPERATING ROOM 





1—set connectors, 3 mm., 4, 5, 6, 7, 8, 9, 

10, 11, 12, 18 straight, at $1.75. ...... 19.00 
1—set connectors, curved, at $2.25....... 24.00 
1—Catheter Y adapter with exhaling valve 13.00 

1—Universal metal Y adapter 

Eo vas 6 hs abhacets es Woke 
1—Plain tip syringe to inflate balloon... . 3.55 

PSNI, 6 0s nay Vals wate opin 536 FONG. 0%0 sli 

I a ic ks ws aie wet ot 
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Total $231.65. 

















Cost 
LE RON Nk Swk Sek celine eke 00 0s $ 17.50 vr ‘ 
1—Endotracheal catheter guide.......... 2.50 Summary—Tables IV - VIII : 
1—Metal mouth suction ................ 2.25 TOTAL STANDARD INVENTORY FOR ANESTHESIA 

Assorted suction catheters #12, EQUIPMENT EACH MAJOR OPERATING ROOM 
i Sn PED. sn on aoe one ss,p 1.00 
ry, 225% to's ss cee 's «4A 6 bce 15.00 Cost a 
Sr fat. oa Vance check ose bree ce 20.00 OE a er ere. $1,200.88 
en ey fe eer 20.00 SE CEG Bee BCU ENS Cdn’ 1,749.50* 
DOOD. 55 5 SSUES eS TER ee 20.00 NOTIN EE 340 kbs hE. ORDA s Soe <TeN 157.33 
1—Macintosh blade .................... 20.00 ED i i5ii6 eR oak eA ss 45.38 
PoE on 6s daa wie as eR was 0m 1.85 TIERS ice cisixiesldayeie Selves 231.65 
16—Assorted catheters, Grand Total $3,384.74 
Endotracheal $2.00 ea................ 32.00 


12—Endotracheal catheter balloons $1.75 ea. 20.00 
Portex tubes (optional) .75 to .90 ea. 
Wire embedded tubes (optional) $3.50 
Sanders cuffs (optional) $2.75........ 





*Optional equipment with $1,000 reduction in grand total by ex- 
cluding two of three respirators. 


University Hospitals of Cleveland, with 16 major operating rooms 
at $2,500 per room, maintain an anesthesia inventory of $40,000 
exclusive of research instruments, 








time should never lose sight of the endeavor to 
prevent an unnecessary spiral of cost to the patient 
and of operation to the hospital. 


Tables IV through VIII list the current inven- 
tory in each major operating room of average 
standard anesthetic machines, assorted masks, air- 
ways, endotracheal equipment, connectors, valves, 
canisters, and expendable replacement parts which 
should be readily available. Thus, directors plan- 
ning or equipping new rooms and hospitals are able 
to project a total departmental inventory by multi- 
plying the number of major operating rooms by the 
cost of equipping a standard room. 


From our hospital records we have determined 
the cost of incorporating all the explosion and fire 
hazard preventive measures to be $6,500 per stand- 
ard operating room of 17 by 20 feet with adjacent 
functional scrub room and instrument sterilizing 
room. 


It can be seen from an analysis of the figures in 
Table I, that the cost of the general anesthetic 
agents used in most surgical and obstetrical operat- 
ing and delivery rooms ranges from $4.20 an hour 
for ethylene and oxygen to 25 cents an hour for 
continuous spinal procaine, or seven cents an hour 
for trichlorethylene. 
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e The successful anesthetist satisfies the patient, 
the surgeon, and himself. Anesthetics must be 
tailored to the physiologic status of the patient, 
the requirements of the proposed surgical opera- 
tion, and the convenience of the surgeon. The anes- 
thetist must be both skillful and tactful in meeting 
each need, and must make all necessary prepara- 
tions to accomplish his tasks without hesitation 
or delay. 


The anesthesia department at St. Francis Hos- 
pital, La Crosse, Wis., for the last five years has 
been considering methods for giving more satis- 
factory service to the patients it serves. The study 
began with the pediatric patients because it was 
quite obvious that the needs of these patients were 
the most critical. 

Because a child cannot understand completely the 


circumstances that have confined him to the hos- 
pital, more effort must be made to relieve the stress 


*Mr. Collins is assistant director, School of Anesthesiology, St. 
Francis Hospital, La Crosse, Wis. 





Familiar Toys Aid In Pediatric Anesthesia 


By George M. Collins, C.R.N.A.* 


of his situation. The greatest of all the disturb- 
ances his emotions will suffer is, of course, the 
separation from his parents. Every effort must be 
made by the nursing staff to supply the love and 
trust and comfort that he received from his parents. 
The anesthetist likewise must give him comfort, 
so that he can go through surgery without added 
onslaught to his emotional state. 


During the preoperative visit the anesthetist must 
evaluate the child for the requirements of the op- 
eration and for the anesthetic. Success in anesthetic 
induction and maintenance depends, for the most 
part, upon the patient’s emotional state. 


In adults, preoperative sedation is achieved by 
the administration of depressing drugs, which de- 
press not only the patient’s emotions but also his 
vital functions. In children, however, vital func- 
tions are most delicate and must be controlled by 
safer means. 


A demonstration of affection by the persons serv- 
ing the child is a more satisfactory means of 
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soothing his emotions. Establishing in the child 
a feeling of trust will take time. The anesthetist 
must be genuine in his concern, for the child can 
detect insincerity without hesitation. The time 
taken to win the child’s trust will be well spent. 
It wil] contribute to the anesthetist’s success and 
the surgeon’s ease of operation. Lack of control of 
the child’s emotions could lead to a disastrous result. 


Use of the preoperative visit to establish rapport 
and to gain the child’s confidence brought a realiza- 
tion of the great part that toys play in a child’s 
emotional life. The toys are accepted as real per- 
sons and exert real influences upon the child. The 
child may mutilate a toy when he is in a revenge- 
ful mood and smother it with love when he is in 
an affectionate mood. The toy is a necessary part 
of a child’s life—a friend who will offer understand- 
ing and a companion to share the child’s sufferings. 


These all-important toys often are not attractive, 
nor need they be new or in good condition. Arm- 
less dolls or legless animals are equal candidates for 
the important place in the child’s life. Their im- 
portance is greatly increased when the child has 
been hospitalized and removed from his parents’ 
care. 


We decided to utilize toys in preparing children 
for anesthesia. We chose five toys which seem to 
be preferred most often in the pediatric wards. 










These toys were fitted with tubing that could be 
connected to an anesthetic source. In the panda 
bear and the baby doll, for instance, a conductive 
rubber tube was inserted into the lower back of 
the toy, and was then brought tp through the body 
to the toy’s mouth and sewed into place. The other 
end of the tube was connected to a, gas machine. 


As the child is placed on the operating table, he 
Patrick Baker, Greenville, Pa., and Sjster Mary Damian, Chi- 


cago, both students at the St. Francis Hospital School of Anes- 
thesia, show display of toys fitted for anesthesia administration. 


* 





Seven-year-old tries on space helmet before anesthetic is started. 
Helping him are Signe Gulbrandsen (1), Viroqua, Wis., and 
Judith Bruha, La Crosse, Wis., anesthesiology students at St. 
Francis. 
is asked to hold the toy near his face. The gas on the 
machine is turned on and allowed to flow through 
the toy. ‘Because the anesthetic gases used in this 
technic are heavier than air, the gases flow down 
over the patient’s face. The child inhales the anes- 
thetic without fear or emotional excitement. Induc- 
tion of anesthesia is accomplished in a very short 
time. es om 
The space helmet _is the toy preferred mostly by 
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boys seven and eight years of age. The inhaling 
tubing from a gas machine is connected to the open- 
ing in the sides of the helmet. The child is allowed 
to place the helmet over his head unaided. He is 
told to count as he drifts off into space. The count- 
ing causes him to focus his attention on the proce- 
dure at hand, and thus overcomes the possibility 
of any fear the closed helmet might cause. Induc- 
tion of anesthesia takes about three minutes. 


Our intention in using these toys is not to steal 
the child off into anesthesia, but rather to offer 
him a companion for the adventure of anesthesia. 
The child is told exactly what will happen. The 
mechanism of the toys is explained to him. Every 
detail of the procedure is told to him before any- 
thing is started. 


It is fear of the unknown that upsets the patient 
who is to be reduced to unconsciousness. When the 
child is told the function of these toys, he is very 
enthusiastic. He is delighted with the idea that a 
toy with which he is so familiar can administer an 
anesthesia. He thus gains the needed assurance 
that he will be in familiar and safe company. 


It takes time to use these technics, but it is a 
small price for such a great return. A child is, of 
course, emotionally upset in an uncertain situation. 
Wise conduct of the hospital personnel can relieve 
his fears. 
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A child is not by nature unapproachable or unco- 
operative. If he is bereft of love and comfort, it is 
understandable that he might be unsociable. Sincere 
concern for his welfare and an assurance of love 
and protection will win the co-operation of the most 


disturbed child. A soothing voice and gentle treat- 
ment prove to the child that the anesthetist’s con- 
cern for him is genuine. This conduct, coupled with 
the use of toys to induce anesthesia, will bring a 
happy smile to the face of every child. 


Toy Dog Is Anesthetic Aid 
At Boston Hospital 


“Perky the Pup,” an appealing little rubber toy, 
is used as an aid to pediatric anesthesia at Boston 
Floating Hospital, the pediatric unit of the New 
England Medical Center. 


When the child holds Perky up to his face and 


squeezes it, he gets a whiff of the anesthetic, be- 
cause the animal is connected with the rubber tub- 
ing to the gas machine. 


Perky, developed by the anesthesia department, 
has been used successfully for five or six years 








to administer an estimated 4,000-5,000 anesthesias. 

Illustrations on this page are from Chapter IV 
of a new textbook, Pediatric Surgery (New York: 
Appleton-Century-Crofts, Inc., 1958), by Orvar 
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Swenson, M.D., professor of pediatric surgery, 
Tufts University School of Medicine. They are re- 

printed here through the courtesy of the publisher pit 
and the author. 
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Reprinted below is an abstract from the American 
College of Surgeons meeting in Chicago. 


Cardiac Arrest 


Says Cardiac Arrest May Result 

From Excess Oxygen During Anesthesia 
The apparent increasing incidence of cardiac arrest, 
despite improved anesthetic technics, may be due 
in part to administration of too much oxygen during 
anesthesia. 





Studies in animals suggested that oxygen satu- 
ration in excess of 25 percent might be detrimen- 
tal. Prolonged administration of oxygen-enriched 
air brought about marked changes in arterial blood 
studies, and, in fact, instances of cardiac arrest in 
what appeared to be a healthy myocardium. 


The animals were placed under barbiturate anes- 
thesia. As the oxygen concentration was increased, 
there was an elevation of carbon dioxide in the 
blood, along with electrocardiographic instability. 


Changes occurring with volatile anesthetics fol- 
low the same trend but are not as marked as those 
occurring with barbiturate anesthesia. Studies are 
being continued.—Sam E. Stephenson, Jr., M.D., 
S. R. Light Laboratory for Surgical Research, and 
departments of surgery and pediatrics, Vanderbilt 
University School of Medicine, Nashville, Tenn. 


SELECTED BIBLIOGRAPHY 


Anesthesia 


Correspondence: Protection for Anesthetic Records. 
John B. Stetson. Anesthesiology 18:509, May-June, 
1957. 


To protect permanent patient records which are 
exposed to potential contamination during sur- 
gery involving active infection, the author 
suggests sealing the record in a polyethylene 
bag of a type commonly used by laundries and 
dry cleaners. Carbon paper is arranged ap- 
propriately, and an extra blank record sheet is 
placed over the carbon. A ball-point pen is used 
to record data throughout the procedure. At 
the finish, the polyethylene bag is disposed of, 
leaving a clean record which has been marked 
through the carbon. 


Shane, S. M., and Ashman, H.: “The Prevention of 
Postopérative Shock and Postanesthesia Hypoten- 
sion by the Use of Reverse Trendelenburg During 
Surgery Under Light Etherless General Anesthe- 
sia.” Am. J. Surg. 94:102, July, 1957. 


The phenomena concerned in the fall of blood- 
pressure after removal of the anesthesia mask 
in surgery involving the use of Trendelenburg 
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and/or lithotomy positions include a multitude 
of factors which can be referred to as a gener- 
alized interference with the normal dynamics 
of circulation and respiration. In this study, 
the latter are described and oriented to the 
preblem of postoperative hypotension. 


The authors describe experience in several 
years of surgery done, using a mixture of 11.7 
percent cyclopropane, 29 percent nitrous oxide, 
and 58.9 percent oxygen administered by a 
semi-closed absorption system. The mixture 
does not produce surgical anesthesia, but in 
conjunction with a small intravenous dose of 
an ultra-short-acting barbiturate will maintain 
plane I for an indefinite time without addi- 
tional or intermittent doses of barbiturate. 
Muscle relaxants are used when indicated. 


The advantages of this system are a light 
persistent plane I anesthesia without the like- 
lihood of overdosage; rapid postoperative re- 
covery with less nausea and vomiting. Twenty- 
five thousand administrations of this type of 
anesthesia without fatality have been reported. 


In this study, surgery usually done with 
the table in the horizontal position has been 
done with the table in reverse Trendelenburg 
from beginning to end of procedure. The po- 





sition may vary from 10 to 30°, depending on 
the individual surgeon’s choice, but never ex- 
ceeds 40°, because at an angle of 50°, circu- 
latory embarrassment becomes evident. 


For gynecological and pelvic surgery done 
via the abdominal route, Trendelenburg is 
allowed until the peritoneum is closed, after 
which the table is swung into steep reverse 
position and kept so until the skin is closed. 
During the interval of anywhere from 10 to 
30 minutes the patient adjusts to the new po- 
sition while still under anesthesia. 


When surgery involves the perineal ap- 
proach, and the use of stirrups with lithotomy 
position, reverse Trendelenburg is not used, 
but surgery is usually terminated simulta- 
neously with anesthesia. Before the anesthe- 
sia mask is removed and before the patient’s 
legs are taken from the stirrups, the table is 
placed in steep reverse Trendelenburg, and 
each leg is wrapped toe to groin in an elastic 
bandage. Anesthesia is then discontinued 
simultaneously with leveling of the table. 


It is believed that the elastic bandages tend 
to increase the relative blood volume. by com- 
pressing the vascular bed :and at the same 
time augmenting venous return from the 
lower extremities. 











Hamilton, William K., and Devine, J. C.: “The 
Evaluation of Respiratory Adequacy in the Imme- 
diate Postoperative Period.” Surg., Gynec. & Obst. 
105 :229, August, 1957. 


Twenty-five percent of the patients arriving in 


volumes of solutions of procaine are necessary 
to achieve a nerve block, and it has practically 
no effect as a topical anesthetic. In addition, 
it is known to inhibit the action of the sulfo- 
namides. 
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the recovery room of a large general hospital 
were found to have expiratory carbon dioxide 
tensions in excess of 45 mm. Hg., the arbitrary 
dividing line above which respiratory insuff- 
ciency was considered to occur. Various agents 
and technics of administration are discussed 
and analyzed, and it is observed that respira- 


This study describes the use of this new lo- 
cal anesthetic in a series of 71 surgical pro- 
cedures ranging from digital amputation to 
removal of a splinter. The average dose of 
anesthetic was 2.25 cc. No untoward reactions 
were observed in any of the patients studied. 


— 


Sadove, M. S., Balagot, R. C., and Linde, H. W.: 
“Trifluoroethylvinyl ether (Fluoromar®) Prelimi- 
nary Clinical and Laboratory Studies.” Anesthesiol- 
ogy 17:591, July-Aug., 1956. 


patients receiving large amounts of non-vola- 
tile intravenous drugs. The carbon dioxide re- 


] tory insufficiency appears most commonly in 


fone 


tention apparently results from previous hypo- 
ventilation or drug depression on the central 
nervous system or peripheral neuromuscular 
apparatus. The situation seldom seems to be 
obvious enough to prompt spontaneous correc- 
tive therapy. 


The need for an all-purpose, non-explosive, inha- 
lation anesthetic has led to clinical investigation 
of fluorinated ethers. In trials of the agent re- 
ported by the authors, heart action and blood 
pressure were apparently unaffected; liver 
function was good and postoperative nausea 


Mitchell, John H., Hulme, N. A., and Christensen, slight. 


| J. M.: “A New Local Anesthetic.” Am. J. Surg. 94- Although fluorinated ether is a potent agent, 
TT 111, July, 1957. once the patient was unconscious, surgical an- 
os A recently-introduced local anesthetic—prepyo- esthesia required prolonged administration of 
| oxycaine Hydrochloride—appears to obviate the anesthetic. It is inflammable within the 
aa the limitations of procaine, which is slow-act- range of anesthetic concentration, although less 
a ing and has an effect of short duration. Large so than ethyl ether or cyclopropane. 
= 








done to determine the amount of formalin 
vapor which might penetrate a cracked ampoule 


Whittet, T. D.: “The Absorption of Formalin Va- 
pors by Cracked Ampoules.” Anesthesia (London) 
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11 #4:336, October, 1956. 


Ampoules of non-heat-stable drugs were disin- 
fected in formalin vapor in a container with a 
tight-fitting metal lid. Because formalin vapor 
is most effective in a moist atmosphere, a layer 
of moist lint was placed on the bottom of the 
container, covering the two or three parafor- 
maldehyde tablets used. Bacteriological studies 
showed B. subtilis, Pseudomonas pyocyanea, 
and M. pyogenes var. aureus killed within 30 
minutes’ exposure to the vapor. 


Because of the documented hazards of leaky 
ampoules in disinfecting solutions, a study was 


in periods up to 24 hours. Reasonably uniform 
cracks were made in 24 ampoules, which were 
then exposed, along with six controls, to forma- 
lin vapor by the technic described above. To 
prevent diffusion of the vapors while the am- 
poules were awaiting assay, the cracks were 
sealed with beeswax. 

Concentrations of formalin were determined 
by the use of chromotropic acid. Traces were 
found after one hour exposure, and measurable 
quantities after 24 hours. The author suggests 
that exposure be limited to one hour, and urges 
caution in inspecting all ampoules carefully for 
gross cracks. 
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Recovery-Room Planning, Operation 


Discussed at ACS Nurses’ Session 


e@ A problem clinic on providing intensive care for 
the patient in the postoperative period was one of 
the most popular features on the nurses’ program 
during the American College of Surgeons’ regional 
meeting in New York City in March. Here is 
TOPICS’ report on the discussion. For other news 
of the meeting, see pages 63-69. 


Administrator Can Be Key Figure 

In Establishing Recovery Unit 

Concerned Primarily with Over-All 

Planning, Policies, Capacity of Unit 

The administrator can be the key figure in helping 
or hindering the progress of the recovery unit. His 
responsibility is really the implementation of the 
decision to. establish a recovery room. In the in- 
itial discussions, various planning groups are at 


work. The administrator concerns himself with 
the following: 


1. Joint planning—in which there is active par- 
ticipation of all departments concerned. 

2. Determining basic policies to cover the 
operation of the unit. At New York Hospitai these 
policies were included. 


(a) A nursing supervisor is in direct charge, 
with several nurses under her direction. 

(b) The recovery room supervisor is authorized 
to discharge patients. 


(c) The recovery room is to be operated specific 
hours of days, and days of the week. At other 
times, it is closed completely. If experience shows 
a need for providing extra hours of operation and 
if adequate personnel are available, this will be 
given future consideration. 
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(d) Every patient with general anesthesia is 
admitted to the recovery room unit and remains 
until the nurse in charge feels that he can be dis- 
charged. 

(e) Patients are mixed without regard to sex 
or kind of room accommodations. 

(f) Patients’ private-duty nurses are expected 
to assist in the care of patients in the recovery 
room, under supervision of the nurse in charge. 

(g) Visitors are allowed only if the patient is 
on the critical list. 


(h) Patients are charged for recovery-room 
service for any stay longer than 30 minutes. The 
charge is related to the operating-room charge, 
which may be based on the complexity and time of 
surgery. 


3. Capacity—determining the number of beds, 
space needs, and location. After defining the basic 
policy, the planning committee can then think of 
beds and space. No rule of thumb is possible to 
determine the number of beds needed. Each hos- 
pital must determine its own needs based on the 
number and kind of cases handled. 


A minimum number of beds can be determined 
by listing the number and kind of cases which 


will be sent to the recovery room during the aver- 
age operating day, and the order in which they 
are likely to arrive. The time of arrival and time 
of discharge are entered in the block of hours 
planned for recovery-room operation. Thus, it is 
possible to determine at a glance the number of 
cases which can be expected to be in the unit 
during any given hour. From 25 to 30 percent is 
added as a safety factor to handle big patient 
loads. 


The total needs for space can be estimated on 
the basis of 80 square feet per bed. One hundred 
square feet might be considered luxury accom- 
modation. There must be ample space on both 
sides of the bed, and the floors around the bed 
must be kept clear of ancillary equipment. 


Ideally, the recovery room is located adjacent 
to the operating room, or at least on the same 
floor. Delayed transportation of patients is thus 
avoided. 


Planning for equipment begins early to assure 
its being available when needed.—August H. Groe- 
schel, M.D., associate director for professional serv- 
ices and director, outpatient department, New York 
Hospital—Cornell Medical Center, New York City. 
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Participating in panel on organization and management of re- 
covery ward were (I. to r.): Robert M. Zollinger, M.D., profes- 
sor and chairman, Department of Surgery, Ohio State Universi- 
ty College of Medicine, Columbus, moderator; and discussants, 
Mary A. Connolly, R.N., assistant director of nursing, Memorial 
Center for Cancer and Allied Diseases, New York City; John 


Nurse Should Anticipate Trouble, 
Report It Promptly, Clearly 

Should Look for Obscure Sources 

Of Trouble as Well as Obvious Ones 

To know the possible complications of surgery is to 
be able to anticipate trouble. A keen sense of hear- 
ing is as important in detecting trouble as the sense 
of sight. Once trouble is found, it is imperative that 
the recovery-room nurse know how to report the 
patient’s difficulty in words that will be quickly 
understood. 


M. Beal, M.D., associate professor of clinical surgery, and 
Valentino D. B. Mazzia, M.D., assistant clinical professor of 
anesthesiology in surgery, both of Cornell University Medical 
College, New York City; Tracy Storch, associate director, New 
York Hospital, New York City. 


Preoccupation with treating an obvious crisis 
must not keep the nurse from watching for the pos- 
sible simultaneous development of other complica- 
tions, such as foot drop in the patient treated for 
hemorrhage. There are obvious and obscure sources 
of trouble—circulation can be as much impaired by 
a tight dressing as by the obvious plaster cast. The 
nurse’s sensitivity must be as keen for one as for 
the other.—Edna Danielson, R.N., director of staff 
education, Francis Delafield Hospital, New York 
City. 
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Recovery-Room Nurse Is Diagnostician 
In Critical Postoperative Period 


Must Be Alert to Danger Signs; 
Responsible for Function of Tubes 


Complications of surgery are spawned during the 
time of transition from the unconscious to the con- 
scious state. In this period the recovery-room nurse 
is the diagnostician and must be able to interpret 
her findings. She must recognize warning signs of 
imminent danger and be able to find responsible 
help as soon as it is needed. 


Cardiac arrest occurs in 1 in 1,700 surgical cases; 
one in four recovers. Speed in recognition and treat- 
ment is of the essence because brain cells will en- 
dure only three minutes of hypoxia. 


The nurse is also “custodian of the tubes.” Mis- 
management of drainage tubes can cause serious 
complications. They must be patent and draining. 
In urological surgery, a clear waterway is as im- 
portant as a clear airway. Double lumen tubes may 
be mysteries to many nurses, but there can be no 
hesitancy in the recovery-room nurse handling these 
tubes. Removing the clamp from a pleural catheter 
before the catheter is placed underwater can cause 
pneumothorax; if the tube is kinked or not drain- 
ing, subcutaneous emphysema can result. 





The recovery-room nurse must follow vital signs 
critically, recognizing the bloody pupil as a possible 
indication of intracranial bleeding, being convers- 
ant with the complications of intravenous fluid ad- 
ministration, and recognizing the signs of transfu- 
sien reaction and of air embolism. She must be sen- 
sitive to the importance of rate of flow of intra- 
venous fluids in the elderly patient.—Richard B. 
Stark, M.D., assistant professor of clinical surgery, 
Columbia University College of Physicians and Sur- 
geons, New York City. 


Lists Drugs to Be Stocked 
In Recovery Room Unit 


All Except Narcotics Should 
Be Kept in Unlocked Cabinets 


If antagonists to anesthetic agents were available, 
they would be on the top of the list of those drugs 
stocked in the recovery room. Antagonists to the 
curare drugs and narcotics are available and are 
kept in the recovery room. Rapid-acting muscle re- 
laxants are kept available to help in the rapid estab- 
lishment of an airway in the distressed patient. 


Resuscitatives are not stocked because resuscita- 
tion must be done mechanically and cannot be left 
to the action of drugs. 


All drugs—except narcotics—must be kept in un- 
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locked cabinets in the unit, because they are emer- 
gency measures needed at the exact moment of 
crisis—Valentino D. B. Mazzia, M.D., assistant 
clinical professor of anesthesiology in surgery, Cor- 
nell University Medical College, New York City. 


Discussion 


Q. Is there a place for the practical nurse and/or 
aide in the recovery room? 


MISS DANIELSON: Definitely yes. Aides and 
practical nurses can fill in on many functions 
which require the efforts of two persons—for in- 
stance, positioning and turning patients. Then, 
too, all the picking-up and cleaning can be done 
by nonprofessional help. 


DR. MAZZIA: It is most important to have the 
person most capable of caring for the patient ac- 
tually give the care. No one below the level of a 
competent professional nurse can be entrusted 
with this kind of primary responsibility. 


Q. Is postgraduate teaching in recovery-room 
care necessary? 


GLADYS T. JONES, R.N., supervisor, recovery 
room, New York Hospital—Cornell Medical Cen- 
ter, New York City: Yes. The student nurse has 
only a superficial exposure to recovery-room work. 


One week of the total six weeks of O.R. experience 
is spent in the recovery room. The week includes 
four to six hours of lecture and closely supervised 
patient care. 


Q. What are the legal implications for the R.N. 
who assumes responsibility for discharging the 
patient from the recovery unit? 


DR. GROESCHEL: There is no statutory law to 
cover this point. The common law may vary from 
state to state. In a suit based on negligence, the 
nurse might be sued, but it would be incumbent 
on the attorney for the plaintiff to pinpoint re- 
sponsibility on her. 


Experts in the field of nursing and nursing edu- 
cation would be called to demonstrate that in spe- 
cific instances the nurse had or had not done 
something right. A supervisor is hard put to find 
enough time to watch and observe all the people 
under her direction. If it could be shown that the 
nurse had failed to observe her subordinate care- 
fully and a disaster occurred, then the supervisor 
would carry an element of responsibility. 


Q. Are nurses given special training for intra- 
venous therapy? 


DR. STARK: Yes, and drugs which can be given 
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by nurses assigned to intravenous therapy are 
specified and limited by hospital directives. 


Q. What are the legal implications of nurses’ 
doing intravenous work? 


DR. GROESCHEL: The law varies from state to 
state. There is no statute governing the intra- 
venous administration of drugs by nurses. The 
common law used is based upon previous cases in 
which legal action has been taken and decisions 
have been given. Each case has to be judged on its 
own merits—on the basis of expert testimony as 
to what is common practice in the given com- 
munity. 


Q. What place do narcotics have in the recovery 
room? 


DR. MAZZIA: The most important thing is to give 
narcotics properly and to give them only for pain. 
In treating apprehension and anxiety, the barbit- 
urates are used. When treating a restless patient, 
it is important to rule out cerebral hypoxia as a 
possible cause because a narcotic administered to 
someone in this state will cause death. 


Q. How do you determine cerebral hypoxia, and 
how do you differentiate it from postoperative 


pain? 


DR. MAZZIA: Observations of the patient with 
cerebral hypoxia are seldom consistently within 
normal limits. There are changes in vital signs— 
blood pressure, pulse, and respiration go through 
phases. There is first hypertension, then hypoten- 
sion; tachycardia, then bradycardia. 


The patient may be seen when vital signs ap- 
pear normal, but if charting has been accurate, 
insidious changes will become obvious. Cyanosis 
will be present which may be difficult to detect 
under artificial light; however, changes in the 
coloring of mucous membranes and conjunctiva 
may be more detectable. If there is any question 
in the nurse’s mind, she must call for help before 
giving any narcotic. 


Q. Does the recovery-room nurse extubate pa- 
tients? 


DR. MAZZIA: It is within the scope of her profes- 
sional ability to do so, but the anesthetist ac- 
companying the patient to the unit usually leaves 
the nurse with clear instructions on this subject. 


Q. How can you plan intensive care in a hospital 
with no facilities for it? 


DR. GROESCHEL: It has been a common practice 
for years to group the sickest patients in a unit 
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close to the nursing station. This is an informal 
way of providing the best nursing care and the 
most of it. It is probably the only way to give this 
kind of care without a formally organized unit. 


Consultant's Corner 
By John G. Steinle 


Q. Relatives often worry when patients are in 
surgery a long time. They do not understand the 
recovery room concept. Do you know of any effec- 
tive device to explain the recovery room? 


A. A number of hospitals have developed very ef- 
fective pamphlets explaining, with illustrations, the 
recovery room and its uses. These are given to pa- 
tients and their relatives. 

For example, Robert Packer Hospital, Sayre, Pa., 
has devised an excellent “fold out” that explains 
the function and the role of the postanesthesia re- 
covery room, and includes drawings showing equip- 
ment used. The narrative part of this pamphlet 
includes the following statement: 

“A surgical patient who has had a general an- 
esthesia will be taken to this room immediately fol- 


lowing the operation. The patient will remain in 
the postanesthesia room until he regains conscious- 
ness, which will normally be about the same amount 
of time that he was under the anesthesia. Imme- 
diately after the patient regains consciousness, he 
will be transferred to his bed in the hospital. 


“As an added precaution and in the best inter- 
est of the patients, no visitors will be allowed in 
this room. The floor will be notified by telephone 
regarding the patient’s condition at frequent 
intervals. 


“The facilities of this room will be made available 
to most surgical patients who have had a general 
anesthesia, and those for whom especially close 
observation is indicated. 


“Private duty nurses will accompany their pa- 
tients to the postanesthesia room and assist in 
their care.” 


Q. How often should fire extinguishers be 
checked? 


A. Fire extinguishers should be checked at least 
once a year. The annual inspection should include 
recharging, examination of gaskets and hoses, and 
replacement of parts when indicated. Some types 
of extinguishers require hydrostatic examination, to 
detect leaks, at least every five years. Substantial 
records are necessary to assure that extinguishers 








are maintained in good operating condition. Some 
hospitals have found it more economical to contract 
for a maintenance service. Such maintenance usu- 
ally includes the servicing of soda-acid and foam 
type extinguishers at the hospital. Fresh chemicals 
and solutions are added, gaskets and hoses replaced 
when necessary. Other types of extinguishers, such 
as carbon-dioxide and dry-chemical models, are 
taken to the plant for service and returned in a few 
days. Usually replacements are left so that the 
hospital is covered in the interim. 


Abstract following is from the American Protestant 
Hospital Association meeting held in Chicago. 


Special Care Pavilion Relieves 
Floor Nurse, Provides Better Care 


Unit Doubles as Temporary Recovery Room 
The installation of our special pavilion for critical- 
ly ill patients has been termed, after one year, “The 
finest thing the hospital has done in many years.” 
The special unit consists of 16 beds—two private 
rooms and 14 beds on a ward basis. The patients 
are separated in the ward by glass partitions. Cur- 
tains are available for more privacy. Each cubicle 
has piped-in oxygen and suction, a wall-mounted 
blood-pressure machine, a bedside cabinet, and a 
recovery bed, 








The advantages are many. The concentration of 
these critical patients in one area has relieved the 
general floor of the responsibilities involved in care 
of this type of patient, and has also eliminated ‘“‘no 
service” complaints from patients less seriously ill. 


Our hospital also uses the unit as an after-hour 
recovery room. Our recovery room in surgery is 
open only from 7 a.m. to 5 p.m., five days a week. 

The staff in the pavilion, during the busiest hours 
of the day, consists of three graduate nurses, two 
student nurses, one practical nurse, and one orderly. 
Any doctor in the hospital may bring a patient 
into the unit, with certain restrictions—no obstet- 
rical patients are accepted, no terminal or pre-ter- 
minal patients are admitted, and no violent pa- 
tients or patients with communicable diseases are 
brought in. 

Special lists of instructions have been prepared 
for the medical staff, for the nursing personnel, 
and for visitors. Charges are $30 a day. (This 
may be a little low.) Average stay is about five days. 

For those considering this type of pavilion, I 
would suggest that the committee in charge begin 
an educational program about three or four weeks 
before the pavilion opens, to give intensive, de- 
tailed instruction to the personnel, the medical 
staff, and the public.—B. O. Lyle, administrator, The 
Methodist Hospital, Omaha, Nebr. 











Assisted by Dorothy W. Errera, R.N. 


Q. Is it hazardous to have nylon mattress covers 
on beds into which T & A’s are put after having 
ether anesthesia? 


A. There is no contraindication to nylon mattress 
covers on the postoperative bed. 


Q. Should the surgeon wear a fresh mask for every 
case? 


A. Masks are®of such limited effectiveness that 
they must be changed every half hour to achieve 
even minimal protection. This is obviously not 
feasible during a long case, but the circulating 
nurse can change masks on the team members. Be- 
tween cases, the surgeon should change his mask 
as surely as he changes his gown and gloves. Masks 
dropped from the face must not be used again, be- 
cause the discharges trapped in the mask dry and 
entrain immediately when the mask is worn again. 


Q. Is it necessary to sterilize masks between cases 
after laundering? 


A. Sterilizing masks after laundering eliminates 
the occupational hazard of cross-contamination be- 
tween users. 


Q. What do you think of the new idea of wearing 
two masks? 


A. Two masks are worse than one. The mask is a 
filter—an averaging device—which traps droplets 
as they are expired and accumulates them in its 
meshes. As the droplets dry, droplet nuclei entrain 
in the air expired through the mask. Two adequate 
masks present such resistance to expired air that 
bacteria are deflected outward around the edges of 
the mask in streams of expired air, rather than 
being trapped as air passes through the mask. 








Q. We still cannot convince our sufgeon he should 
cover his nose with his mask. Is this really neces- 
sary? 


A. A mask worn over the mouth keeps the oper- 
ator from spitting into the wound. Although con- 
tamination through the nose is slight unless air is 
forcefully expired, what surgeon has the respir- 
atory integrity to get through a procedure without 
snorting, blowing, or expostulating? 


Q. Is there any value to a wet mask? It is terribly 
uncomfortable to wear. 


A. Wet material is a poor filter. Bacteria will 
merely pass out around the edges of a wet mask. 


Q. Please express your views concerning an un- 
masked patient in a sterile draped operating room. 
Frequently this comment is made: “Why should we 
mask if the patient is unmasked?” The patient can’t 
be masked during intubation. 


A. The organisms from the nasopharynx of the 
patient may be as dangerous as any in the operating 
room. Hence, during a procedure under local anes- 
thesia, the patient is masked. 


When inhalation analgesia or anesthesia is used, 
the organisms in the patient’s expired air are con- 
fined to the anesthesia apparatus. The organisms 
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freed into the air during the few minutes needed 
for intubating the patient are of no substantial sig- 
nificance if proper barriers are erected about the 
surgical field. 


Q. How much deviation in technic is needed to 
safely handle a communicable disease in the op- 
erating room? 


A. The surgeon defines the communicable disease 
and identifies the mode of transmission. Usually 
such a case can be easily and safely handled with 
use of any good technic of terminal disinfection of 
operating room supplies and equipment. 


Disease borne in excreta presents no particular 
problem because instruments and linen are termin- 
ally sterilized and laundered before handling. Res- 
piratory diseases are controlled in the anesthesia 
technic and terminal disinfection of the apparatus. 


Q. Do you consider it poor technic to set up an 
instrument table for a subsequent case in a room 
in which another operation is taking place? Do you 
consider it poor technic to mop a room while instru- 
ments and linen are open? 


A. Air-borne contamination is the overlooked vec- 
tor in perpetuating sepsis. It is difficult to control 
under optimal circumstances. During routine ac- 





tivities such as setting up or taking down an op- 
eration, air-borne contamination is much greater 
than at any other times. For this reason, it is un- 
wise to set up an instrument table for a case in the 
same room while another operation is taking place. 
Similarly, the room should be wet-mopped before 
the sterile kits are exposed. 


Q. An instructor demonstrated an eye dressing, 
and at the end of the demonstration, she took clean 
forceps from the initial dressing tray to remove a 
square of Jellonet from the tin. I felt this action 
contaminated the stock Jellonet. What do you think? 


A. A sounder technic would be to remove the Jel- 
lonet with a clean, sterile forceps and place it on 
the dressing tray before any part of the soiled 
dressing is removed. 


Q. A sterile lifting forceps was used to remove a 
piece of Vaseline gauze from its container. Is this 
forceps safe to use then for regular purposes? 


A. The residual grease left on the jaws of trans- 
fer forceps used for picking up such things as Vase- 
line gauze may interfere with the disinfecting ac- 
tion of the solution in which the forceps are stored 
—if that solution has an aqueous solvent. Eventu- 
ally bacteria will grow, thrive, and contaminate the 
forceps and its container. A better technic is to 


use a single sterile hemostat or forceps when han- 
dling anything covered with grease or oil. 


Q. Isn’t wetting catgut in a saline basin a dirty 
technic, and doesn’t it weaken the catgut? 


A. Wetting catgut affects its tensile strength to 
the same degree as implantation into tissues. Con- 
tamination is likely if it is wet from a saline basin 
into which contaminated instruments or sponges 
are dropped. Also, a saline basin which has been 
exposed to room air for an appreciable length of 
time is likely to be contaminated with air-borne 
bacteria. 


If the surgeon requests that his catgut be mois- 
tened to facilitate handling, it is better moistened 
with a germicidal solution. Be sure the solution is 
benign in tissues. 


Q. When we do open reductions, the x-ray machines 
are brought up from the x-ray department. Would 
it be a good idea to either wipe the machine with 
alcohol or wash it with soap? 


A. The casters on the x-ray machine brought to 
surgery are fouled with dirt from the whole hos- 
pital. These should be wiped clean with the de- 
tergent-germicide used for floor care. 


In use, the machine usually rests at the periphery 
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of the field, where contamination is unlikely. A 
barrier should be erected between patient and cas- 
sette or film carrier. This can be an ordinary pil- 
lowcase which is discarded at the end of the pro- 
cedure. 


If the machine is splashed with blood or pus, it 
should have the full treatment with detergent- 
germicide. And, while you are about it, get the 
shoes and clothes off the x-ray technician before 
he accompanies his machine into surgery. 


Q. Do you think it is safe—from a bacteriological 
point of view—to move the overhead light during 
an operation? 


A. If the light is cleaned daily with a detergent- 
germicide, it can be moved about freely. 


Q. Do you recommend any regular routine of bac- 
teriologic studies of air-conditioning apparatus? 


A. Air-conditioning units need checking at regu- 
lar intervals. Filters must be cleaned or changed, 
and cooling coils must be washed with a detergent- 
germicide. Humidifying pans and recirculated water 
must be cultured. Air in patient-care areas can be 
cultured routinely as a check on the efficiency of 
air-conditioning maintenance. 


Q. Where should ventilating air enter the oper- 
ating room? 
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A. Ideally, air should enter at the top of a room 
and be removed by positive pressure at the bottom, 
so that the stream of air flows constantly downward. 
This situation, however, is difficult to attain and is 
impractical where air-conditioning (cooling) is 
used. 


Year-round conditioning of air is most readily 
accomplished by introducing tempered air at ceiling 
level and exhausting the vitiated air at a point lower 
than the inlet. With suitably located and directed 
louvers, the air currents can be made to pass across 
the top of the room and down the far side, and re- 
turn across the floor to the wall in which the ex- 
haust louvers are located. 


Ten changes of air an hour suffice to maintain 
comfortable levels. Usually this rate can be accel- 
erated to purge odors or unwanted vapors. 


In the modern unfenestrated operating room, 
convectors are seldom used. Often the air exchange 
is accomplished at the top of the exposed wall, so 
that the exhausted air eliminates cold downdrafts. 


Q. Is the ventilating plant for the operating room 
separate from that ventilating the rest of the hos- 
pital? 


A. At one time, centralized ventilating plants were 
relied upon, but currently it is more common to 
provide a plenum chamber for various areas in the 
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hospital. As a rule, each department (surgery, ob- 
stetrics, pediatrics, and others) will have its own 
plenum chamber provided with filtered air and a 
means for filtering and tempering the air—either 
with steam coils or refrigerating coils. 


Q. There is considerable disagreement as _ to 
whether ventilating air should be 100 percent out- 
side air or recirculated air. What is your opinion? 


A. One hundred percent outside air is no solution 
to the problem of infection if housekeeping is poor. 
Sterile air picks up dust and its bacteria just as 
readily as unsterile air. In many areas, air must 
be recirculated for economy. Under these circum- 
stances, removal of dust and bacteria with an elec- 
trostatic precipitator is essential to limit the spread 
of bacteria. 


Q. Is it safe to exhaust air from the operating 
room through the sterilizing room? 


A. Exhausting air from an operating room 
through the sterilizing room is an economical way 
of ventilating the latter. It need present no bacte- 
riologic hazard in a well-managed suite in which 
the air count is less than 4-5/cu. ft. Individual 
organisms suspended in the air seldom settle out. 
It is the dust-borne organism that causes difficulty. 


If economics are unimportant, sterile air should 
ideally be used in all aseptic areas. Unfortunately, 


this can be prohibitively expensive, and the com- 
promise described is justifiable and safe. 


Q. The problem of cleaning anesthesia equipment, 
particularly anesthesia machines used in tubercular 
cases, is a great one. Often one anesthesia machine 
is set aside for use in the tuberculosis operating 
room, but then the problem arises as to how to clean 
this machine between successive cases on the same 
day. I will appreciate your opinions as to what 
our attitudes and practices should be toward anes- 
thesia equipment and machines in such situations. 


A. The problem in disinfection of anesthesia ap- 
paratus is limited to parts actually exposed to 
bacteria from the patient’s nasopharynx—masks, 
tubing, rebreathing apparatus, etc. The machine 
itself need not be considered contaminated unless 
actually splattered with sputum, blood, or pus. 

The emphasis in terminal disinfection is on avoid- 
ing the spread of organisms from one patient to 
another or to operating room personnel. This im- 
plies disposal of contaminated material at the point 
of use. Nothing is accomplished if such material 
is transported through an operating suite, shedding 
organisms en route, and then left to accumulate for 
a convenient clean-up time. Personnel must be rigid 
in the use of gown and gloves when handling con- 
taminated material or when threatened with splash- 
ing from such material. 
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The ethylene-oxide sterilizer provides ideal fa- 
cilities for terminal sterilization of the bits of 
anesthesia equipment that will not withstand ex- 
posure to the ordinary steam sterilizer. The low 
temperatures used in the former are compatible 
with the poor heat-tolerance characteristic of 
rubber. 


When anesthesia is discontinued, the potentially 
contaminated parts can be disposed of directly into 
a clean towel and placed directly in the sterilizer 
for terminal disinfection. If an ethylene-oxide 
sterilizer is not available, chemical disinfection 
must be relied upon. Few germicides destroy the 
Mycobacterium tuberculosis. Among the effective 
ones are: 


Ethyl] alcohol-70% 

Isopropy! alcohol-70% 

Cresol solution saponated USP XIII 
Orthophenyl phenol 

Arylphenolics 2% 

Iodophors 75 p.p.m. 


At the end of each case, the contaminated parts 
are dropped into a solution of any of the above and 
left immersed for 15 minutes. At the end of this 
time, they are safe for general cleaning. 


If any part of the anesthesia machine is actually 
contaminated, it is cleaned as are other potentially 
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contaminated bits of furniture in the room, with 
any of the agents listed above. 


SELECTED BIBLIOGRAPHY 


Thompson, Thomas M.: “X-Ray Visualization of 


Surgical Sponges.” Surgery 37:455, March, 1955. 


Occasional difficulty has been reported in pro- 
ducing x-rays which satisfactorily reveal 
sponges with detectable telltales. In the 
author’s experience, failure is very unlikely 
whether using a conventional x-ray machine 
and the Potter-Bucky diaphragm or portable 
equipment with stationary grids. 

Best results are obtained using the former 
combination, but satisfactory readings can be 
obtained with the portable machine if the high- 
est available kilovoltages for stationary grids 
are used. 


Uncontrollable respiratory motion in the an- 
esthetized patient makes location of sponges in 
the thorax difficult. When a negative reading 
is obtained in a questionable situation, a final 
check should be made using conventional equip- 
ment when the patient is recovered enough to 
co-operate by holding his breath. 
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Pickrell, K. L., et al.: “The Use and Therapeutic 
Value of Music in the Hospital and Operating 
Room.” Plastic and Reconstructive Surgery 6:142, 
1950. 
Being cognizant of a good mental outlook in 
patients, the authors undertook a study of the 
effects of music in eliminating or minimizing 
fear, anxiety, and apprehension in patients. 
They concluded that music apparently elimi- 
nates much of the psychic strain on patients 


having surgery performed under local, regional, 
or spinal anesthesia. Cushioned earphones are 
used on the patient so that the surgeon and 
staff need not limit their conversation. 


Music was also introduced in the operating 
room to relieve tension of staff members and 
to provide diversion from the tedium of routine 
chores. The general conclusion is that the op- 
erating room is a much more pleasant place in 
which to work. 











Staphylococcal Hospital Infections 


The study of staphylococcal infections at Temple University Hos- 
pital, Philadelphia, has been one of the most discussed topics in the 
hospital field since its results were first announced at the 1957 
clinical congress of the American College of Surgeons (see HOS- 
PITAL TOPICS, December, 1957, page 17). In this symposium, 
adapted from a panel discussion presented at the fifth national 
congress of the Association of Operating Room Nurses in Phila- 
delphia, members of the committee which made the study at the 
Temple University School of Medicine and Hospital discuss their 
methods and findings, and nurses tell their role. The symposium 
is followed by selected questions from the discussion period. 


Participants 
H. TAYLOR CASWELL, M.D., clinical professor 
of surgery, moderator. 
HOWARD H. STEEL, M.D., assistant professor 
of orthopedics. 


KENNETH M. SCHRECK, M.D., assistant pro- 
fessor of microbiology. 


FLORENCE E. BROWN, R.N., director of nurses. 
ELSIE R. CARRINGTON, M.D., assistant pro- 
fessor of obstetrics and gynecology. 
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MILDRED L. GUZARA, R.N., operating room 
supervisor. 

DR. CASWELL: When antibiotics first were in- 
troduced, few heeded the occasional voice which 
warned that some day organisms would develop 
which would be resistant to these wonder drugs. 
Unfortunately, the prediction has come true. Today 
the problem of staphylococcal infections in hospitals 
is worldwide —and nationwide, countywide, and 
townwide, also. 





The study at Temple University was undertaken 
because we were faced with this problem. A com- 
mittee was formed about two years ago. All in- 
fections occurring in the institution were investi- 
gated by this committee. Each committee member 
saw every patient with an infection, gathered the 
material and information, and brought it back to a 
committee meeting. The infection was then classi- 
fied as to whether or not it was hospital-related. 


Extensive bacteriologic studies were carried out 
on all isolated organisms by the department of 
microbiology under the direction of Dr. Schreck. 
In addition, all phases of technic throughout the 
institution were reviewed, and notable changes 
made. The committee also surveyed possible sources 
of contamination such as blankets, medical and sur- 
gical equipment, and other hospital articles, and 
developed a method of locating infections among 
hospital patients and personnel. 

Resistant organisms have been reported as the 
source of infection, in our hospital and others, in 
a number of areas of major concern. The greatest 
number of such infections have been found in the 
following areas: 


—lInfections in clean surgical wounds, certainly 
one of the big problems. 


—Cutaneous infections in newborn infants. Also 


in newborns, bacteremias, breast abcesses, and simi- 
lar infections have been found. 


—Breast abscesses in the postpartum period. We 
feel, as do others, that the mode of infection of the 
mother’s breast is unquestionably via organisms 
present in the infant’s nose and throat, which have 
been picked up in the hospital nursery. 


—Staphylococcic pneumonia, a tragic complica- 
tion which can occur in patients postoperatively 
and after influenza. With its overwhelmingly rapid 
course downhill, ending in death, it is an extremely 
dangerous threat. 


—Cutaneous infections in nonsurgical hospital 
patients—medical patients who develop boils and 
carbuncles. 


—Cutaneous infections in hospital personnel. 
There is no question that staphylococci from these 
cutaneous lesions can be passed to patients by in- 
fected personnel, and vice versa. Keeping nurses 
has become a real problem in some institutions be- 
cause of the number -that develop cutaneous infec- 
tions such as boils and carbuncles. 


One of the most important measures initiated by 
the committee, we think, was bacteriophage typing 
of organisms isolated from infections in our in- 
stitution. Will you comment on this, Dr. Schreck? 
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Dressing cart, used for changing dressings, is in charge of 
trained surgical nurse. Cart comes from CSR department. 


DR. SCHRECK: First, let me review what a bac- 
teriophage is and how it is used in typing staphylo- 
cocci. 


A bacteriophage is a virus which parasitizes 
specific bacteria. The procedure for typing is this: 
First the staphylococcus which has been isolated 
from a patient is grown in a broth culture; then the 
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surface of the petri dish is heavily inoculated with 
the culture. 


After the mass inoculum has been put on the sur- 
face of the dish, a drop of each given bacteriophage 
is put in its appropriate square in the grid. For in- 
stance, in the 3A grid area is put one drop of 3A 
bacteriophage; in the 38C square a drop of 3C bac- 
teriophage is placed. After a drop of each of the 
25 different bacteriophages has been applied, the 
plate is incubated overnight. In the morning, the 
plate is checked for areas in which a bacteriophage 
has attacked and lysed the bacteria. 

For example, in one strain of Staphylococcus 
aureus isolated from a patient, evidence of lysis 
was apparent in squares 42B, 52, and 81. From 
this we have the best name that can be found for 
this organism, that is, 42B/52/81. 

This strain, 42B/52/81, is the Staphylococcus 
aureus which has accounted for the vast majority 
of our hospital-related infections and which has 
been reported now from many states in this country, 
and also from Canada, Australia, and Germany. 


DR. CASWELL: Bacteriophage typing in our study 
revealed these facts: 


In clean surgical wounds, of 136 infections, 48 
percent were of bacteriophage type 42B/52/81. 
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In 28 cases of infected traumatic wounds, burns, 
and other dirty surgical wounds, 53 percent were 
42B/52/81. 


Of eight cases of staphylococcic pneumonia, five 
—62 percent—were of this phage type. 


There were cutaneous staphylococcic infections, 
not related to surgery in 58 hospital patients; 76 
percent were 42B/52/81. 


Finally, in 87 patients, the prime reason for ad- 
mission to the hospital was staphylococcic infection, 
and 16 percent of these patients showed phage type 
42B/52/81. This shows that this phage type cer- 
tainly is present outside of the hospital, but is 
found predominantly within the institution. 


To summarize, the organism isolated from about 
70 percent of the infections classified by the com- 
mittee as hospital-related, were of the 42B/52/81 
phage type. The organisms in the remaining 30 
percent were of other phage types, or were not 
typeable. 


In the past, a great deal of emphasis has been 
placed on the nasal carrier in the hospital as an 
important factor in the spread of these organisms. 


During the study, nasal cultures were made on 
over 600 hospital personnel. Of the personnel 


cultured, 265 were carriers of a coagulase-positive 
Staphylococcus aureus. This is about 40 percent, 
about average for hospital personnel. 


However, when staphylococci from these positive 
cultures were phage-typed, it was found that only 
11 of the 265, or four percent, were phage type 
42B/52/81, the type responsible for 70 percent 
of the hospital infections. 


In addition, these cultures were not consistent; 
that is, when personnel with positive cultures were 
re-cultured, frequently the same organisms were 
not found. Thus, it is reasonable to assume from 
these figures that the personne] nasal carrier in our 
institution had little, if anything, to do with the 
spread of these organisms via the nose and throat. 
Perhaps too much emphasis has been placed on the 
nasal carrier, possibly at the expense of other, more 
likely, sources of infection. 


A big problem is locating the source of these 
organisms and their mode of transmission. Where 
do they come from? How are they spread? Dr. 
Schreck, will you say a few words about this? 


DR. SCHRECK: This, of course, is the greatest 
problem, and really no one has an answer. In the 
literature on staphylococcal infections, every con- 
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ceivable route of transfer has been incriminated: 
once in print, the incrimination is carried from 
one publication to another pretty much as a dog- 
matic statement that “this is the way the organ- 
ism is transmitted.” Frequently the first person 
who took the statement from an article omitted the 
prefacing statement, “We suppose .. .” 


We really don’t know how important the air-borne 
dissemination of this organism is. We don’t know 
how important dust is. We don’t know how impor- 
tant the nasal carriers are. 


And we will not have the answers to these ques- 
tions until we can isolate the organism from each 
of these sources and, even though it is of the same 
bacteriophage type, determine what its virulence is 
in each separate source. Then perhaps we can say, 
“Even though we find this offending organism in 
dust, it is not virulent.” 


Many people have attempted studies to determine 
differences in virulence, and it is almost impossible. 
I spent one summer, using experimental animals, 
trying to compare the virulence of organisms from 
various areas, and I could tell no difference in 
virulence. 


So, we cannot really state what the true method of 
spread of the organism is. We can only say that on 
the basis of our data, on the basis of sheer num- 
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bers, we would have to put the person with an active 
staphylococeal infection at the top of the list of 
modes of transmission. In turn we would with- 
draw some attention from the previously-incrimin- 


‘ated healthy nasal carriers of the same organism. 


DR. CASWELL: A graph showing the incidence of 
hospital-acquired infections in patients and that of 
infections in personnel reveals how closely they fol- 
low the same curve. There is no doubt that pa- 
tients can transmit infections to personnel and 
personnel can give infections to patients. The only 
way to break the chain is to use meticulous technic, 
which is nothing new. Primarily such technic con- 
sists of washing the hands and wiping them with 
an alcohol sponge after care of a patient, particular- 
ly one who has an infection. 


In a study of cutaneous staphylococcal infections 
in our personnel, it was found that 64 percent of 
the infections were on either the arm, wrist, or 
fingers, or the head and neck. These areas are ex- 
posed to contamination by the ordinary nursing or 
medical uniform. There is little doubt that these 
infections were the result of direct skin contami- 
nation. 


A summarization of the incidence of infections in 
our institution showed that the student nurses had 
by far the greatest number. The figures were: 
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student nurses, 64 infections; registered nurses, 15; 
interns and residents, 15; aides, orderlies, and 
others, 5. 


Perhaps the reason the student nurses had so 
many of the infections was that possibly their tech- 
nic was not quite as good as it should be. And maybe 
there is a good reason for that. For the last 10 or 
15 years, young people coming into nursing and into 
medicine have not been as afraid of infection as 
were people in previous years. There is little doubt 
that even routine aseptic hand care has been sadly 
neglected by many of our personnel—not only 
nurses, but physicians as well. 


Miss Brown, what did you do about student 
nurses who developed furuncles and carbuncles in 
our institution, and how do you control these in- 
fections now? 


MISS BROWN: The first thing that had to be done 
was to teach personnel to report the very first sign 
of any infection. They were told what to look for 
and when to report. 


A number of key people were chosen throughout 
the hospital to spot these infections in others. Be- 
cause the majority of them show up on the hands 
and arms, or face, detection was not difficult. 


At the present time, everyone reports an infection 
as soon as it appears. 





Surgeons making rounds change from their scrub gowns when 
they leave the O.R. suite. 


As soon as an infection is reported, treatment is 
started. Most important is taking the nurse off 
duty and putting her into semi-isolation in the 
nurses’ residence so that she does not spread the 
infection to either patients or other nurses. She 
is then followed closely, day by day, until the infec- 
tion clears; then she can report back to work. 


We find that having the same doctor treat these 
cases, and the same nurse follow them, results in a 
much better knowledge of exactly what to do in 
each case. 
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DR. CASWELL: Most of these infections have been 
treated very conservatively with simple hot com- 
presses, and incision and drainage when fluctuation 
is obvious. The nurses have been instructed how 
to give meticulous care to their hands, using alcohol 
sponges after they change their own dressings. 
They use hexachlorophene soap for bathing. Ultra- 
violet light has been used in some who had infec- 
tions in localized areas, such as the axilla, and one 
of our committee members thinks the treatment 
has a definite beneficial effect in that type of case. 


Infected personnel are not given antibiotics, un- 
less they have had multiple severe recurrences or 
have shown signs of systemic toxicity. We have 
not used the antibiotics which are effective against 
these organisms because of our fear of developing 
an antibiotic-resistant strain. 


DR. SCHRECK: To obtain an antibiotic profile for 
the various strains of staphylococci, we did test- 


tube determinations of antibiotic susceptibility for 
10 different antibiotics. 


The organism we are most concerned about, phage 
type 42B/52/81, was found to be almost completely 
resistant to penicillin, streptomycin, tetracycline, 
and polymyxin. Fifty percent of the strains tested 
were resistant to magnamycin, and almost all the 
strains were resistant to erythromycin. 
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The organism type 42B /52/81 as well as the other 
strains of staphylococci showed good susceptibility 
to chloramphenicol and novobiocin. In treatment, 
it was found that bacitracin and neomycin might 
also be used parenterally under certain circum- 
stances with good results. 

DR. CASWELL: On the basis of the marked resist- 
ance of these staphylococci to the most commonly 
used antibiotics, we have formed definite opinions 
on the so-called routine prophylactic use of anti- 
biotics. Dr. Steel, would you comment on this? 

DR. STEEL: We have been categorically against 
the routine use of antibiotics prophylactically for 
some time. The practice is prevalent in many 
services throughout the country, however, and we 
are very definitely against it for several reasons. 


First, I think the prophylactic use of antibiotics 
may have created the problem we have today. There 
is a fairly good chance statistically that the use of 
penicillin in the early days killed off the organism 
that was only relatively virulent, leaving us sad- 
dled, in our own institution, with a strain of staph- 
ylococci—42B/52/81—which is highly virulent. 


Secondly, there is danger, small perhaps but 
danger nevertheless, in the administation of peni- 
cillin prophylactically. Fevers can be caused by 
penicillin, which can certainly confuse the clinical 
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picture; people have died after its administration; 
patients can develop a sensitivity to it, a drug 
which might be very helpful to them in the future 
if they develop an infection from an organism still 
susceptible to penicillin. 

DR. CASWELL: What about the prophylactic use 
of the two drugs—chloramphenicol and novobiocin 
—which can be used systemically, with safety, in 
the treatment of these staphylococcal infections, 
Dr. Carrington? 


DR. CARRINGTON: I think their use prophylacti- 
cally is highly inadvisable, for the very reason that 
they do provide the only possible means of combat- 
ing a specific infection. If the drugs are used pro- 
phylacticaily, exactly the same pattern will be es- 
tablished as was established with penicillin, a 
pattern of resistance. This has happened with at 
least one antibiotic, erythromycin, in our own hos- 
pital, and other hospitals have had similar experi- 
ences within a relatively short period of time. 


The safest measure, I think, is to save the drug 
for use only in those instances in which it is speci- 
fically indicated and in which specific organism sen- 
sitivity is present. 

DR. CASWELL: In clean surgical wounds, it has 
been our experience that the majority of those 
which become infected can be handled very well by 


adequate surgical drainage, without the use of anti- 
biotics. 


However, the patient who shows signs of consid- 
erable toxicity and spread of the infection requires 
antibiotics, and the drug should be given promptly 
and in large amounts. 


The same principles apply to patients who de- 
velop respiratory infections of staphylococcal origin. 


As many have emphasized, there has been a re- 
laxation of hospital and operating-room technics 
during the latter years of the antibiotic era. The 
medical and nursing professions have come to re- 
gard the problem of infection much less seriously 
than they did prior to the development of these 
antibiotics. 

Certainly, this whole attitude must be changed. 
A return to the most strict hospital technics is 
essential. In addition, every effort should be made 
to control the potentialities of contact and air-borne 
dissemination of organisms, both in the hospital 
wards and in the operating rooms. 

Unless these things are done, control of staphy- 
lococeal infections in hospital patients is doomed 
to failure. 


We do not feel that we have conquered the prob- 
lem. The most we can say now is that we seem to 
have the situation under control at present. 
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How should the hospital patient who develops an 
infection be managed? What technic should be 
used? What, for instance, should be done with a 
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A part of good technic during surgery is making sure that all 
scalp hair is covered. A mask should cover the nose as well 


as the mouth. 
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patient in a semiprivate room who develops a staph- 
ylococcal wound infection, Dr. Steel? 


DR. STEEL: In the first place, a patient admitted 
to a semiprivate room for elective surgery should 
not be placed in a room with a patient who has an 
infection. In many places, this may be difficult to 
arrange because of a bed shortage, but it certainly 
should be arranged at all costs. 

The second thing that should be done in the case 
of a patient with an infection, of course, is to take 
precautions with his linens. Now, when the bed is 
changed, instead of putting the used top sheet un- 
derneath the patient and giving him a clean top 
sheet, we change both sheets every two days. 


Sheets from a contaminated patient are placed in 
a marked can outside of the room or in a special 
bag. They are autoclaved before laundering to 
prevent laundry personnel from becoming contam- 
inated. Often, the same persons pick up the dirty 
laundry and deliver the clean laundry, and often in 
the same cart. If the cart is contaminated, the 
clean laundry coming back is contaminated also. 

Similar precautions are taken with blankets. 
Most hospitals, and most hotels also, do not steril- 
ize blankets between admissions of patients or 
guests. We make an attempt to see that a patient 












gets at least a clean blanket on admission and that 
the blankets being returned from the laundry are 
safe, from a bacteriological standpoint. 


MISS BROWN: We use plastic covers on all of our 
mattresses. After the patient leaves the hospital, 
these are washed, first with soap and water, then 
with a solution which has some germicidal qualities. 


Pillows, and their cases too, are autoclaved, then 
returned for use. Of course, if they are soiled, 
they are sent out for complete rehabilitation. 


The nurses taking care of contaminated patients 
must wear gowns. Alcohol sponges are kept at the 
bedside of every patient with even the slightest 
case of infection. The nurses and other personnel 
coming into that room and rendering any care at 
all to that patient—even touching a glass which the 
patient has touched—wipe their hands with an alco- 
hol sponge before leaving the patient’s bedside. 


DR. CASWELL: Control of hospital-related infec- 
tions does not lie in any single field or in any one 
spot in the institution. A program of control must 
apply throughout the hospital, and the most impor- 
tant factor is the attitude of the personnel. 


Constant vigilance, care, and alertness about 
breaks in technic and sources of infection are the 


real answer to the problem. When these are prac- 
ticed, then other things can and will be corrected. 


MISS GUZARA: What impressed the operating 
room staff most was the idea that “What you can’t 
see is what should frighten you. It’s not the dirt 
that you see around that you should fear. It’s what 
you can’t see that should alarm you.” 


Small things such as hair escaping from an oper- 
ating-room cap are possible trouble spots. We look- 
ed and looked for a cap which would prevent this, 
especially for people who have a very low hairline. 
When we finally found one, we switched to that 
style, and the nurses are very pleased with it. 


DR. CARRINGTON: We found a simple and effec- 
tive way of insuring that the operative area was 
properly prepared prior to a surgical procedure. 
Sterile water, soap, and scrubbing brush are the 
first step; in all O.R. patients, the operative area 
is scrubbed before the doctor comes in to do the 
remainder of the prep. In some patients, the same 
washing technic is used on the operative area the 
night before, but in all patients it is used just be- 
fore the preparation. 


Following the soap-and-water scrubbing, we use 
ether to remove all the surface grease or other 
material. Then the area is cleansed, and following 
that, 70 percent alcohol solution is used. 


The microbiology department has made a number 
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of studies of various methods, and this one has 
proved the most satisfactory. 


DR. STEEL: Ward rounds should not be made in 
operating room attire. The bacteria on the ward 
cling to our clothes and when we go back into the 
operating room, we take them with us. 


DR. CASWELL: It is amazing how many times we 
have seen a doctor leave the operating room to an- 
swer a call about a surgical patient, pick up a dress- 
ing—which could well be infected—then return to 
the operating room in the same clothes. He will 
remove his gown, and perhaps his gloves, which 
may or may not have a hole in them, scrub for a 


minute or two with a magic antiseptic soap, then 
come back into the operating room. 


MISS GUZARA: We try to make it unnecessary 
for nurses to leave the operating room in their 
scrub clothes. Many times the physical set-up will 
cause problems, but an effort must be made to con- 
trol such situations as far as possible. 


No one is allowed to eat outside of the hospital. 
However, the nurses do not change their clothes if 
they must go somewhere else in the hospital and re- 
turn. We find that such situations cannot be com- 
pletely controlled. They do change clothes complete- 
ly when they come to work and when they go home, 
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instead of wearing O.R. clothes to and from work, 
as they did formerly. 


We do not let anyone into the O.R. who hasn't 
exchanged all his outer clothing for a scrub suit. 


DR. STEEL: Significant changes have been made 
in technics of using the dressing carriage. There 
was a time when anyone could take out a dressing 
cart when he wanted to and do the dressings with- 
out assistance. The only assurance anyone had 
that the cart was not contaminated was knowing 
that the person who had used it immediately before 
practiced good technic. 


The question arises whether it is serious if the 
dressing cart is contaminated. These carts are 
used for clean wounds, and it is difficult to infect 
a clean wound once fibrin has closed it. However, 
such a technic merely increases the staphylococcal 
population in the hospital. Our main problem has 
been to decrease the staphylococcal population, and 
I think changing the dressing cart technic is one 
way in which this has been accomplished. 


Now we have a trained surgical nurse assigned 
to the dressing cart for contaminated cases. She 
checks rather carefully on the doctor doing the dress- 
ing and makes certain that his technic is without 
fault. The instruments used are autoclaved prior to 
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being washed, to protect the personnel who wash 
them from contamination of their hands. 


DR. CASWELL: Autoclaving dressings before dis- 
posing of them, and of instruments prior to their 
cleaning is, we think, an important change in tech- 
nic. If either are put into a large can or bag some- 
place, they may be transported all through the hos- 
pital; frequently the bag breaks. 


One proof of how effectively this system operates 
is the fact that none of our supply room personnel 
has had a single cutaneous infection in a year and 
one-half despite their being responsible for all 
cleansing of instruments. 


MISS GUZARA: Ideally, a separate operating room 
should be used for contaminated cases. If a sepa- 
rate room is not available, preparations for con- 
taminated cases should be made beforehand. A bag 
for linen should be provided, marked in some fash- 
ion such as with a wide red band, to let the laundry 
know that it contains contaminated linen. Then the 
laundry can wash this linen separately and handle 
it carefully so that the personnel will not become 
contaminated. 


Buckets should be lined with paper bags so that 
all soiled dressings can be put in one area. Double- 
thickness paper bags should be used if necessary. 


After the surgery is over, someone should be sure 





that all linen is put into the laundry bag, that all 
soiled dressings are gathered into the paper bag, 
and that the instruments, basins, and gloves are all 
put into the autoclave and sterilized. The blankets 
from the stretcher are also removed and put in with 
the contaminated linen. Then the stretcher, the 
operating table, and the floor are all wiped down 
with an antiseptic solution. 


DR. CARRINGTON: No one with a cutaneous le- 
sion should be allowed into the operating room or in 
other places particularly susceptible to infection. 
We feel this problem very seriously in the maternity 
unit. Any person coming into the nursery with a 
cutaneous lesion is likely to cause a serious problem 
in both infants and mothers. 


For instance, if such a lesion were permitted 
within our nurseries, at least 50 percent of the in- 
fants’ nasal pharyngeal passages would be colonized 
very shortly. This does not mean that 50 percent 
would necessarily show clinical infection, but the 
potentiality is there. And from the infant’s nasal 
passages, the organisms can cause a breast abscess. 


The mother doesn’t have to have fissures in the 
nipple to become infected and develop a breast 
abscess. The normal mechanism of nursing, with 
the back-and-forth suction and propulsion of the 
milk by the baby, is perfectly adequate. On two 
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occasions, before we recognized the seriousness of 
such a situation, we have had a rash of breast ab- 
scesses after personnel with infections entered the 
nursery. 





After surgery, contaminated linens are placed into a striped 
bag, which differentiates them from other linens. 









useless. If a breast abscess develops, there is only 
one thing to do—incision and drainage. 


The methods of care following the incision have 
changed also. Whereas hot soaks were previously 
used for a rather long period of time, they are used 
now only for a day or two until sufficient drainage 
has been established. The reason is that in a num- 
ber of patients given hot wet packs for a long peri- 
od, cutaneous lesions which became very stubborn 
developed. Sometimes these extended into the axil- 
lary region, and it took months of treatment to clear 
them. 


DR. CASWELL: For scrubbing technic prior to 
surgery, we have returned to a 10-minute scrub 
with white soap followed by a two to three minute 
bath in a 70 percent alcohol solution. 


We do not think what is used is as important as 
is the attitude of those scrubbing. Using a two to 
three minute scrub with a so-called antiseptic soap 
is not a sound idea because of the difference in the 
type of people who are using the operating room 
facilities. Not all are careful, and the dirt absolute- 
ly must be removed. It doesn’t do any good to put 
antiseptic solutions on dirt. 


DR. STEEL: The problem of dust movement in a 
hospital is rather grave. Floor-polishing instru- 
ments swish it around, and people swish it around 
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with brooms. We have tried to eliminate the dusting 
in the hospital as much as possible and have sub- 
stituted wet mopping for dry sweeping. 


DR. CASWELL: In summary, infections with these 
antibiotic-resistant organisms do not constitute a 
temoprary epidemic, but represent a problem which 
must be faced for an indefinite period of time in 
our modern institutions. 


Infected hospital personnel play a dominant role 
in the transmission of these organisms; the role of 
the healthy nasal carrier in the hospital is equivocal. 
Control of these hospital-related staphylococcal in- 
fections cannot be attained by the discovery of addi- 
tional antibiotics because resistance to the new 
agents would probably develop as it has for the ones 
previously employed. Successful control must be 
predicated on a return to strict sterile technics 
combined with intelligent limitations on the use of 
antibiotic agents. 


Discussion 


Q. How can you enforce rules accepted and ap- 
proved by all heads of departments—surgeons, 
anesthetists, nurses—if the heads of the areas are 
the first to break them? 


DR. CASWELL: The only answer I know of is to 


have chiefs of the various departments who are 
afraid of the possible consequences and who have 
the authority to be stern. 


DR. STEEL: If the committee, or the impetus to 
form a committee, starts at the head of the hos- 
pital with the power to hire and fire whomever it 
will, I believe its rules will be enforced. I think 
that obtained at Temple, and I am convinced this 
situation must prevail if the committee is to be 
effective. 


Q. Does air-conditioning possibly spread staphyl- 
ococcal infections, and if so, how can such spread 
be prevented? 


DR. CASWELL: Much work is being done to re- 
duce the possibility of contamination from air- 
conditioning. I think a method of sterilizing and 
thoroughly cleansing air is going to be part of the 
modern institution of the future. One method 
now in use employs a hydroscopic agent, lithium 
chloride, which has resulted in a marked diminu- 
tion in the bacterial counts of air-conditioning. 
As yet it has been used only commercially in food- 
processing plants and pharmaceutical] and other 
industries. 


Q. Don’t you think surgeons should remove their 
gloves between cases? Isn’t it poor technic for 
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surgeons to go to the phone, for example, with 
dirty gloves? 


DR. CASWELL: ldeally, between cases the sur- 
geon should take his gloves off and go through a 
full scrub, because bacteriologically speaking his 
hands are as dirty or dirtier because of the mois- 
ture than they were before he started. 


Q. What is the maximum length of time following 
surgery that you could attribute a staphylococcal 
infection to a break in technic during surgery? 


DR. CASWELL: Most postoperative staphylococcal 
infections that we have seen have occurred in two 
to four days after surgery. We have seen some 
severe wound infections occurring eight days 
after surgery which were unquestionably of hos- 
pital origin. 


Q. Do you have more than one nurse assigned to 
dressing carts? If not, how do you handle the prob- 
lem of three or four doctors who wish to change 
dressings simultaneously? 


MISS BROWN: They wait! 


Q. Hew can you prevent an assistant with an in- 
fection and a surgical dressing covering it from 
scrubbing and assisting if a surgeon demands his 
help? 
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DR. CASWELL: The answer to this lies in an ef- 
fective committee on infections, with good admin- 
istrative backing. This practice is not only poor 
surgical technic, but has legal implications. 


Q. How often do you culture in the operating 
room? What methods do you have? 


MISS GUZARA: We culture all our equipment, 
or loads in the autoclave, once a month. We use 
controls or organisms that the bacteriology de- 
partment provides. 


DR. SCHRECK: We use a small culture of spores. 
If the autoclave kills spores, it will kill every- 
thing. 


Q. Do you use water tanks? How often do you cul- 
ture the water? 


MISS GUZARA: Yes, we have water tanks. Cul- 
tures are sent over once a month and they are 
consistently negative. 


Q. What is the correct way to dispose of the con- 
tents of contaminated suction bottles, and how 
should the bottles be cleaned? 


MISS GUZARA: The suction bottles are emptied 
into a flushing rim hopper sink, and the contents 





are immediately flushed down. The bottles are 
not washed. The dirty bottles and tubing are then 
put into the autoclave and sterilized. 


Q. How long are contaminated instruments auto- 
claved? 


MISS GUZARA: We autoclave our contaminated 
instruments the same length of time that we auto- 
clave our clean ones sterilized between cases— 
six minutes in the high-pressure sterilizer at 
270°F. Studies on clean instruments from a rou- 
tine case, and then also on instruments from a 
contaminated case, have shown that six minutes’ 
exposure kills all organisms. 


In an old instrument sterilizer which we used 
previously, instruments were found sterile after 
10 minutes. 


Q. How do you autoclave dirty gloves? Bloody in 
one sack, wet? 


MISS BROWN: The doctor takes off his gloves and 
puts them in the splash basin, and the nurse 
washes them off at the same time she rinses the 
instruments, and they are put into the instrument 
holder. The water from the splash basins is again 
flushed down a flushing rim hopper sink, and the 
splash basin is also put into the sterilizer. 


We did not get washer-sterilizers because the 
chamber is too small by one inch to accommodate 
ordinary splash basins. Large basins would have 
to be put into a different receptacle, or soaked, or 
handled in some other way. We found that every- 
thing fits into the steam sterilizer; so we auto- 
clave everything. 


Q. How often should the masks of operating-room 
personnel be changed? 


DR. CASWELL: Ideally, they should be changed 
hourly, because of the bacteria count. We just 
changed from a multiple-layer gauze mask to a 
simple filter mask. After 20 launderings, the 
multiple-layer gauze type was just as good as the 
mask with the little filter, but that means that for 
20 launderings it’s not, so that’s why we changed. 


Q. What about visitors to isolation patients on the 
floors? 


MISS GUZARA: They must wear gowns; they 
must carry out the same technic about changing 


when they go in to visit the patient, and discarding 
their gown on leaving. 


Q. Would you describe the technic for changing a 
dressing. Where are your dressing carriages kept? 


MISS BROWN: We have one carriage for contami- 
nated cases, with a graduate nurse in charge of it. 
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It is used for all contaminated cases. The nurse 
knows these by the list that’s always available, 
of cases that cultures show to be contaminated. 


This carriage is kept in the central supply room. 
It is the nurse’s responsibility to see that it never 
becomes contaminated in the process of doing 
dressings, by keeping it at a certain distance, 
preferably three feet from the bed in the room in 
which the dressing is being done. All things 
necessary are laid out for the dressing and do not 
go back to the carriage during the process of 
dressing. 


The instruments are placed into a paper bag, 
and so are the soiled dressings. These are taken 
to the central supply room and autoclaved, and 
then the dressings are disposed of and the instru- 
ments are washed. 


Q. Do the personnel from the central supply room 
go with the doctor to make the dressing? 


MISS BROWN: Yes. 


Q. What is the procedure for contaminated cases 
when they are taken to the recovery room? 


MISS BROWN: We do not let our contaminated 
cases go back to the recovery room. They recover 
in the operating room in which the case was done. 
Then the stretcher is brought back immediately. 
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We are fortunate—we have a room which we can 
set aside for contaminated cases. 


Q. When you have breast abscesses in mothers, 
do you remove the patient from the obstetrical 
department? 


DR. CARRINGTON: We have not had breast ab- 
scesses in mothers during their stay in the hos- 
pital. The incubation period (of an infection) 
following nursing is usually two to three weeks 
after a patient is discharged, and an average of 
four weeks by the time incision and drainage are 
carried out, so this question would not be likely 
to come up. 


When a patient is admitted with a breast ab- 
scess, she is not of course on the obstetrical floor. 


Q. If you have a washer-sterilizer, is it necessary 
to autoclave the instruments before cleaning 
them? 


MISS BROWN: Of course not. 


Q. Do you recommend wet-dusting the operating 
room in the morning, or dusting it with alcohol, 
before starting surgery, or would you advise 
thorough cleansing of the room at the end of the 
previous day? 


MISS GUZARA: Cleaning of the operating room 
is done by housekeeping department personnel, 





at the end of the day. If there is time the next 
morning, it certainly wouldn’t hurt to wet-wipe 
everything down, because you will find that with 
the air-conditioning on and the circulation of air, 
your equipment will have a film on it by morning. 


Q. What would you advise for a pad in front of the 
door for the doctors to wipe their feet on? 


MISS GUZARA: We now have foot baths at the 
entrances to the operating room. Anyone who 
leaves the department and comes back in is sup- 
posed to wipe his shoes off in this foot bath, which 
has in it a thick pad saturated with a disinfectant 
solution. 


Q. Is soaking contaminated instruments in special 
solutions as effective as autoclaving prior to 
cleansing? 


MISS BROWN: Nothing is as effective as auto- 
claving. 


Q. Where is operating-room and contaminated 
linen sterilized before it is sent to the laundry? 


MISS BROWN: All our operating-room linen is 
not routinely autoclaved before it is sent to the 
laundry. It is washed separately in the laundry, 
where they know that it is O.R. linen. 


Dr. Schreck and others have done work on the 
effectiveness of ordinary laundering procedures, 
and found them quite effective. 


Q. Should a mask be used in caring for a staphy- 
lococcal infection on the floor? 


DR. CASWELL: I think it should. Particularly 
in patients with staphylococciec pneumonia, I be- 
lieve it’s vital, because instances have now begun 
to pop up of medical personnel getting a staphylo- 
coccal pneumonia from taking care of somebody 
who had it. 


Q. How much time is permitted between a con- 
taminated case and a clean case? 


MISS GUZARA: Diligent cleaning is the impor- 
tant thing. If you do it right after the case is 
over, then you can go ahead and use the operating 
room. The room is not going to be any cleaner 
24 hours later, or even five days later. 


Q. What solutions and methods are used on floors? 


MISS GUZARA: We wet-mop with a disinfectant 
solution.* 


Q. Who is responsible for examining personnel for 
infection before assignment to the O.R. and nur- 
sery? 


*Amphyl (Lehn & Fink Products Corp.). 








MISS BROWN: All the girls have been instructed 
to report immediately any lesion they may have. 
Barring this, the supervisor is responsible, and in 
addition there are spies. 


Q. If the doctor must change clothes before he goes 
to the wards, why should the nurses be permitted 
to go to lunch in O.R. clothes? 


MISS GUZARA: The doctors go out to see patients 
who are perhaps contaminated, and they are get- 
ting in close contact with this organism we are 
fighting. 


As for the nurses, we have been seriously con- 
sidering wearing gowns over our scrub dresses 
while we go down to the dining room and then re- 
moving them when we come back. 


Q. Miss Brown, please comment on the educational 
programs you developed to combat the spread of 
infection—for both professional and nonprofes- 
sional personnel. 


MISS BROWN: For professional personnel, we 
had, right from the beginning two years ago, 
meetings with both graduate nurse staff and stu- 
dent nurses, after they had all co-operated with 
throat cultures. Dr. Schreck met with our gradu- 
ate staff and discussed at length what we were 
hoping to do. 
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We also tried to teach each student nurse what 
her role was in combatting this problem, and 
the technic that would be carried out in caring 
for patients with infections. The students are 


watching for any infections in themselves. 


Now, our student nurses in their first course in 
bacteriology are getting their first insight into the 
problem of staphylococcus-resistant organisms. 
This instruction is carried over into pharmacology 
in the discussion of antibiotics. 


Our biggest problem at first, I believe, was the 
student nurse or the graduate who got a boil and 
who immediately rushed to somebody who would 
give her penicillin. She was raised during the 
period when penicillin was supposed to cure every- 
thing. Our clinic wouldn’t give it to her, but there 
were still plenty of physicians who would. 

Measures to prevent infection are covered in 
the orientation programs for nonprofessional per- 
sonnel. Alcohol sponges are kept at the bedside 
of all patients with staphylococcal infections, no 
matter how slight the infection. Even maids who 
clean the rooms receive instruction in their ori- 
entation program on the technic to follow in these 
rooms. 

When the infection is extreme, isolation technic 
is used, and nonprofessional personnel do not 
enter these rooms. 
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Q. Is it necessary to autoclave masks, either before 
or after use? 


MISS BROWN: We autoclave ours, merely to get 
them as clean as possible before they are put on. 
We know that in the process of folding different 
persons handle them; they might have dropped to 
the floor, and any number of things might have 
happened to them. So we autoclave them to get 
them as clean as possible, but not to keep them 
sterile. 


Q. Do you recommend the use of an alcohol rinse 
after use of a hexachlorophene scrub, Dr. Schreck? 


DR. SCHRECK: No. If you scrub with hexachloro- 
phene, one reason you’re using it is for a cumula- 
tive effect which after two or three days is better 
than after the initial use. When you then dip 
into alcohol, you have destroyed some of that 
cumulative effect. 


Q. Dr. Steel, please give information on prepara- 
tion for orthopedic surgery. 


DR. STEEL: Originally, the orthopedic “prep” 
was a 24-hour “prep,” and the patient came to the 
operating room in sterile towels. We don’t do that 
any more at Temple, for several reasons. 


We try now to make certain that the patient 
is at least shaved the night before. Incidentally, 
preferably both the razor and the blade should be 
discarded between each preparation. I really 
believe that the razor carries as many bacteria as 
the blade. The razor is in intimate contact with 
the patient’s skin. If it can’t be thrown away, it 
certainly should be cleaned. 


We try to arrange for the patients to wash their 
feet, and take a shower. It’s difficult to carry out 
this procedure with old ladies who break their 
hips, but it can be followed in elective surgery on 
hands and feet. 

The preparation in the operating room is a 
scrub. It takes us about 20-30 minutes to get a hip 
ready for a nail and plate, because it takes a soap 
and brush to get a person clean, and that’s what 
we use, followed by ether and alcohol. 
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Role of Housekeeping in Control 
Of Staphylococcal Infection 


By Valerie Hurst, Ph.D.* 


e Throughout history, infections acquired in hospi- 
tals have been a distressing problem. Although in- 
fections have been markedly diminished by im- 
proved sanitation, rigid application of aseptic and 
antiseptic practices, and the introduction of the 
antibiotics, those caused by staphylococci still re- 
main unconquered. This is not due solely to the 
failure of staphylococci to yield to antibiotic ther- 
apy. It is due also to the failure of persons handling 
hospital patients and supplies to appreciate the 
sources of staphylococci and their routes of spread. 

Pathogenic staphylococci can flourish on many 
surfaces of the patient’s body, not only in the in- 


*Assistant professor in microbiology, School of Dentistry and School 
of Medicine, University of California Medical Center, San Francisco. 
This article is based on a lecture presented at the 1958 convention 
of the Association of Western Hospitals, held April 21-24 in San 
Francisco. 
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fected lesion, but also on the healthy skin and mu- 
cous membranes (Chart 1). They are abundantly 
distributed by the excretions originating from 
these sites. Consequently, the patient may contam- 
inate everything with which his body has contact, 
particularly his bedding. Because staphylococci re- 
sist drying, they may remain alive and infectious 
on lint and dust particles for many months. 


The transmission pathways often are difficult to 
perceive because different individuals react vari- 
ously to even the most infectious staphylococcus. 
What may cause only a trivial infection in one 
patient, may produce severe or even fatal infection 
in another (Chart 2). Some persons known as “car- 
riers” fail to develop any clinical sign of infection 
despite luxurious growth of an infectious staphylo- 
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coccus upon their skin and mucous membranes. Pa- 
tients in this category may be particularly danger- 
ous because, unlike those with obvious infection, 
they are not isolated and no particular precaution 
is observed in their management. Even more haz- 
ardous are those patients with infections considered 
too trivial to warrant isolation procedures. 


Because of the characteristics of staphylococci, 
hospital housekeeping must be designed to mini- 
mize contamination of the patients’ environment by 
bedding, lint, and dust. Procedures which require 
particular attention are described here. 


Bedding and clothing must be handled with a 
minimum of agitation because they may readily 
liberate staphylococci into the air.' When soiled, 
they should be placed directly into a clean laundry 
bag and not deposited haphazardly on chairs or 





Chart | 


Sources of Pathogenic Staphylococci 
Site Staphylococci present in: 





Infected lesion Purulent or serous discharge 
Skin Epidermal scales 

Nose, mouth, lung Nasal and oral secretions; 
Intestine sputum 


Feces 





floor, or put directly into a laundry chute. Laundry 
bags must be securely tied because air drafts from 
the chute may return staphylococci to the corridor 
and patient areas.* Laundry carts which are used 
for the collection of bags of soiled articles should 
not be used for the distribution of clean laundry 
supplies as well. 


Extra blankets and pillows which circulate indis- 
criminately among patients are vehicles by which 
staphylococci are commonly transmitted. Each pa- 
tient should have his own extra supply, and each 
bed should have an individual cabinet in which this 
bedding may be stored. After the patient has been 
discharged and the bedding sent to the laundry, 
the cabinet should be washed thoroughly with dis- 
infectant. 


LAUNDERING 


Bacteriological investigation has shown that the 
routine hot-water wash and subsequent steam- 
pressing of sheets and cotton garments usually is 
sufficient to kill staphylococci.*;+ Care must be 
taken, however, that these linens are not subse- 
quently recontaminated by careless handling. The 
hospital laundry must be designed so that clean 
linens are not folded in the same room in which 
soiled articles are sorted and washed.* 





Adequate washing of wool blankets presents a 
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difficult problem which has not yet satisfactorily 
been solved. Unlike cotton, wool will not withstand 
wash temperatures required to kill infectious bac- 
teria. The temperature which must be used for 


washing wool (100° F.) is totally inadequate be- — 


cause staphylococci are killed only by washing at 
not less than 220° F. for half an hour. 





Chart 2 
Infections Which May Be Caused by a Single Kind 
of Staphylococcus 


Trivial (pimple, sty, boil) 
Serious (abscess, osteomyelitis, pneumonia) 
None (carrier) 





One approach to this problem has been the addi- 
tion of a disinfectant to the rinse water as a sub- 
stitute for heat, but this method has severe limita- 
tions. Often it will only reduce the number of 
staphylococci, and its value is then dubious. It may 
even be hazardous because unjustifiable confidence 
is placed in it. Finally, since the efficacy of differ- 
ent disinfectants varies, they should not be used 
empirically. Despite manufacturers’ claims, many 
disinfectants presently on the market are poor. 
Also, the action of some is neutralized in combina- 
tion with certain soaps and detergents. 
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Accurate bacteriological evaluation of disinfect- 
ants under practical laundry conditions is difficult 
and seldom can be done adequately by a hospital 
diagnostic laboratory. The hospital wishing to con- 
sider this complex problem should seek competent 
bacteriological guidance from a state or federal 
public health laboratory. 


Intensive study has been made of disinfectants 
which may leave a residual film on the blankets 
when added to the wash water. These include cetyl- 
trimethylamine bromide (Cirrosol)® * and the syn- 
thetic phenols (O-Syl? and Amphyl’). Disinfection 
obtained with them appears promising, and it is 
believed that if they are properly used their residual 
film will prevent bacterial multiplication. However, 
the practical value of residual disinfectant remains 
in doubt. It may prove overrated since suppressing 
bacterial multiplication is no substitute for actual 
destruction. Staphylococci which are merely pre- 
vented from multiplying on a blanket still may pro- 
duce infection when transferred from blanket to 
patient. 


It is noteworthy that some of those who have 
studied blanket-laundering most intensively have 
concluded that sterilization by boiling affords the 
only completely reliable method for blanket decon- 
tamination.* Heat-stable fabrics which can be sub- 
stituted for wool in blanket manufacture have been 
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investigated by a British group. They report a 
synthetic polyester fiber commercially marketed as 
Terylene to be highly satisfactory.* Similar fabrics 
must be available on the American market, but, as 
yet, little thought has been given to their possible 
use. An ideal synthetic fabric would (1) not shrink 
or mat when washed in boiling water; (2) have a 
warmth and weight similar to that of wool; (3) 
be of a texture which would release only a minimum 
amount of lint, and (4) have a cost approximating 
that of wool. 





DISINFECTION OF MATTRESSES, PILLOWS 


It is seldom appreciated that bacteria, including 
staphylococci, readily sift through pillowcases and 
mattress pads. Unfortunately, decontamination of 
pillows and mattresses presents a problem even 
more difficult than decontamination of wool blan- 
kets. Mattress autoclaves, although available, are 
impractical for many hospitals. Impregnation of 
mattress and pillow ticking with disinfectant has 
been suggested,® but as in blanket disinfection, the 
destruction of all pathogenic bacteria is not entirely 
certain. 


Plastic mattress covers which can be thoroughly 


scrubbed after each patient’s use probably offer the 
best solution short of autoclaving. Disposable light- 


weight plastic sacks appear to afford an economical 
and practical way to eliminate pillow contamination. 


CLEANING FLOORS, FURNITURE 


Extreme care must be taken that cleaning pro- 
cedures do not further distribute rather than elim- 
inate staphylococci borne on lint and dust. 





Separate cleaning equipment should be provided 
for each hospital service—particularly for those 
in which staphylococcal infections are most likely 
to occur (nursery, maternity, and surgical). Such 
equipment should be designed so that it can be 
sterilized at frequent intervals—preferably daily. 


Furniture-dusting should always be done with 
a cloth moistened with disinfectant, rather than a 
dry cloth. 


Careful thought must be given to types of equip- 
ment used for cleaning hospital floors. Vacuum 
cleaners are unsafe because both dry and wet types 
usually expel bacteria in their outflow air stream.!° 
Mechanical floor-polishers are to be avoided because 
most have no satisfactory way by which the brushes 
can be sterilized frequently. 


Most floor waxes are open to criticism because, 
although their effect is esthetically pleasing, the 
hard surface they provide tends to redisperse dust 
rather than hold it down. Also, they mitigate 
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against frequent floor-washing, although this dis- 
advantage can be overcome with the water-based 
self-polishing waxes which are renewed daily.!° 
Some waxes incorporate disinfectant with sup- 
posedly residual action, but it is probably unwise 
to rely too confidently upon their effectiveness. A 
safer substitute is frequent floor-washing, particu- 
larly when it is done with some of the newer dis- 
infectants (quaternary ammonium compounds of 
the synthetic phenols). 


These are but a few of the possible housekeep- 
ing precautions which may be of help in controlling 
staphylococcal infection. Valuable suggestions may 
be obtained from the reviews of Starkey,'® Letour- 
neau,!! and Brown.'!2 Wholehearted co-operation 
of all hospital personnel (medical, nursing, and 
administrative) is necessary to carry them out 
effectively. There may be added costs. However, 
infectious outbreaks may be infinitely more costly 
to the hospital, and to the individual patient an 
infection acquired in a hospital is both costly and 
catastrophic. 
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Uncovered Scalp Hair 
; ‘ * 
As a Source of Contamination 


By William H. Prioleau, M.D.** 


@ The improper use of the surgical cap is noted 
quite commonly in hospitals in various parts of the 
country and also in illustrations in medical journals. 
Occipital and temporal hair remains uncovered when 
the cap has its lower border turned up or if it is 
poorly designed (Fig. 1). Loose hair, dust, and dan- 
druff can readily fall into the operative field, es- 
pecially when the surgeon leans over the table. Con- 
tamination from this source can be the cause of 
wound infections not otherwise explained. Scalp 
hair found in the operative field cannot rightly be 
assumed to have come from the autoclaved pack. 


In this breach of technic, surgeons, including the 


*Reprinted with permission from the February, 1957, issue of Sur- 


gery. 
**Clinical professor of surgery, Medical College of South Carolina, 
Charleston. 
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resident staff, are most commonly at fault. In 
marked contrast to the careless attitude of these 
surgeons is that of the nurses whose hair is gener- 
ally adequately covered, often with a hood. On the 
other hand, anesthesiologists not infrequently are 
offenders, apparently so preoccupied with their par- 
ticular problems that they are not mindful of the 
technical requirements applicable to all operating 
room personnel. In this particular, most nurse an- 
esthetists conform to surgical technic. However, in 
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this group, there are exceptions to whom apparently 
the main purpose of the cap is to serve as an insig- 
nia of their position or even of their particular 
school. 

Unexplained wound infections still occur, though 
decreased in incidence and severity by various tech- 
nical improvements and antibiotic therapy. Precau- 
tions to prevent contamination from scalp hair 
should be observed as are other basic requirements 
of aseptic technic. 





Discussed in ACS Postgraduate Course 


The postgraduate courses were again one of the most 
popular features of the 1957 clinical congress of the 
American College of Surgeons, held in Atlantic City. 
The following report covers selected discussions from 
the courses in pre- and postoperative care. 


60% of Deaths in Burn Cases 

Caused by Septicemia 

Widespread Infection Present 

Soon After Patient Is Burned 

Approximately 60 percent of deaths in over 1,000 cases 
of burns were due to septicemia involving Micrococcus 
pyogenes, pseudomonas, and proteus. The problem in 
burn patients differs from that in surgical patients be- 
cause of the widespread infection which is present four 
to six hours after a patient is burned. This infection can 
occur in conjunction with either gram-negative or gram- 
positive organisms. 


The drop in sensitivity of the Micrococcus pyogenes 
has been very marked, and there was a significant rise 
in sensitivity between 1955 and 1956 when the supply 
of penicillin was curtailed. 





Changing Aspects of Surgical Infections 






The proteus and pseudomonas are not significant in 
infections unless deep tissues and the blood are involved. 
Then they are almost impossible to eradicate. Chloram- 
phenicol has been the only antibiotic of any significant 
help. It has also been somewhat effective with the 
pseudomonas. Polymyxin has been the best agent for 
the last two years, since strains previously shown to 
be resistant have been retested and found to be sensi- 
tive—John A. Moncrief, M.D., Piedmont and St. Jo- 
seph’s Hospitals, Atlanta, Ga. 


Antibiotics Have Created Resistant 
Organisms Which Complicate Surgery 
Prophylactic Use Should Be Avoided 

Except in Isolated Instances 

Antibiotics have not necessarily contributed to the 
safety of surgery; they have created resistant organisms 
which complicate surgery. 


Only 20 percent of staphylococci today are sensitive 
to penicillin. In 1923 or 1924, 100 percent of staphylo- 
cocci were sensitive to penicillin. Antibiotics are given 
much too often—and too often prescribed without proper 
examination of the patient. 
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Their use should be limited to the treatment of specific 
infections. They have no use in prophylaxis except in 
isolated instances, such as in preparation of the colon 
and rectum, in the treatment of burns and traumatic 
sepsis involving muscle, and in diabetic gangrene be- 
fore amputation.—Thomas S. Wilson, M.D., Clinical Pro- 
fessor of Surgery, University of Alberta Faculty of 
Medicine, Edmonton, Alberta, Canada. 


Problem of Staph Infections Associated 
With Hospital Environment Changes 


Good Technics Essential 
To Prevent Infection 


The present problem of staphylococcal infections in hos- 
pitals is associated with the following changes in the 
hospital environment: 


Hospitals are more heavily populated; there is an 
abnormally high rate of skin and nose carriers of 
staphylococci among personnel; the general character 
of patients is changing to include an elderly group; the 
character of surgery is changing, involving longer and 
more complicated procedures responsible for heavier 
traffic through the operating room than ever before. 


The staphylococcus has always been the most com- 
mon wound contaminant, and there is apparently no 
evidence to indicate that the present staphylococci are 
more virulent than before. While there is an increased 
incidence of staphylococcal infections, it is limited to 
hospital populations, with no apparent shift in the 
population at large. 
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At the Massachusetts Memorial Hospital, the infec- 
tion rate rose steadily from 1949 to 1956, reaching 
peaks in 1953 and 1956. Following a program aimed at 
controlling the increasing infection rates, there was a 
significant drop in carrier rate—from 99 to 43 percent. 


There is no apparent correlation between the infec- 
tion rate and the carrier rate. Evidence is that the 
important feature is the particular strain of staphylo- 
coccus involved. 


Control of the staphylococcus will not be effected by 
the intensive use of a new antibiotic. Prevention lies 
in good wound management, gentle handling of tissues, 
good asepsis, and proper disposal of soiled instruments 
and dressings. 


Strict barriers should be built between the patient’s 
infection and his environment. Treatment of wound 
sepsis calls for prompt and adequate incision and drain- 
age. In certain instances, debridement and secondary 
closure are essential.—Chester W. Howe, M.D., Asso- 
ciate Professor of Surgery, Boston University School of 
Medicine. 


Discussion 
Q. Please comment on the use of gamma globulin with 
antibiotics in the treatment of surgical infection. 


LT. COL. EDWIN J. PULASKI, Letterman General 
Hospital, San Francisco: The evaluation of gamma glo- 
bulin for this use is purely in the experimental phase. 
It is being tested in cases of chronic or sub-acute infec- 
tion after other methods tried have yielded no results. 
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It has been tested most in staphylococcal infections 
involving bone. 

More information is needed on the actual mode of 
operation. To speculate, its action may be simply one 
of providing antibodies in a manner akin to the admin- 
istration of tetanus antitoxin. It may provide some 
passive immunity for the patient, but there is no posi- 
tive evidence to date. 


Q. How much bacitracin can be given parenterally? 


DR. MONCRIEF: The recommended maximum dose is 
100,000 u. per 24 hours. In instances where the patient 
has failed to respond to this dose, we have increased 
this to 300,000 u. per 24 hours. 


There are nephrotoxic effects, but in the treatment of 
burned patients, it is impossible to evaluate these 
effects, because the kidneys are responding to so many 
other things happening in the patient. In patients who 
did survive after receiving bacitracin, there was no 
persistent renal defect. 


Q. Is there any specific treatment for the nonstaphy- 
lococcal, pseudomembranous enteritis that complicates 
the use of broad-spectrum antibiotics? Has esephagitis 
been described in association with their use? 


A. R. CURRERI, M.D., Professor of Surgery and Direc- 
tor, Cancer Research Hospital, University of Wisconsin 
Medical School, Madison: Simple withdrawal of the an- 
tibiotic should handle the situation. Esophagitis result- 
ing from antibiotic therapy is usually accompanied by 
stomatitis. When the former appears alone, I would 
think in terms of irritation from a gastric tube. 


Q. Should there be a gradual cessation of antibiotic 
therapy in cases of infection, rather than a sudden with- 
drawal? 

DR. HOWE: If a serious infection is present, it is 
treated with a full dose until fever subsides and the 
signs of infection are gone. I do not know of any thera- 
peutic reason for tapering off. 


DR. CURRERI: The patient should be kept on a full 
dose because tapering off may result in resistant or- 
ganisms. 


W. A. ALTEMEIER, M.D., Professor and Chairman, 
Department of Surgery, University of Cincinnati Col- 
lege of Medicine: In cases of chronic infection, anti- 
biotic therapy may be continued for months, and under 
these circumstances, large doses are given during the 
first period and then tapered off to the final months 
of treatment. 

Q. How can one decrease the carrier rate in the hospi- 
tal staff, and the rate of infections in the operating 
room? 

DR. HOWE: Before the days of antibiotics, studies 
showed that 20 to 30 percent of hospital people were 
skin or nasal carriers. In the public at large, there was 
the same percentage. What makes a person a carrier 
is unknown. Some are consistent carriers; others are 
carriers only when they are in an environment with 
many organisms. The dangerous type is the one whose 
strain shifts to that prevalent in the environment. 


It is doubtful that nasal sprays or antibiotic oint- 
ments in the nostrils can do much to help the situation, 
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because the extent of the nasopharynx precludes effi- 
cient action of antibiotics applied in this manner. 


The protection of personnel to prevent the develop- 
ment of the carrier state is important, as is the pre- 
vention of cross-infection. Aseptic technics must be 
enforced. Disinfection of the hospital environment can 
cut down on the percentage of carriers, but it is still 
unknown how significant a decrease of carriers can be. 


The actual carrier rate is not important, but the 
strain of organism being carried is. Under the best of 
circumstances 20 to 50 percent of hospital personnel 
are carriers. 


Q. What is the value of staphylococcus antitoxin in 
the treatment of resistant or persistent infections? 


DR. WILSON: Staphylococcus vaccine made from the 
pus of the patient’s own boil has been of some help in 
treating a few cases of resistant furunculosis. 


Q. How can you prevent or detect the hazard of sud- 
den death from penicillin? 


DR. HOWE: There is a definite danger of anaphylactic 
shock from penicillin, and skin tests are not too re- 
liable. Most reactions occur in patients with a history 
of asthma. A careful history should be taken from the 
patient, and if it is positive for asthma, another anti- 
biotic should be used or the patient desensitized. 


LT. COL. PULASKI: It is my considered opinion that 
no such detection or prevention technic exists. Careful 
questioning of the patient in advance of therapy is 
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essential. A patient who has suffered previous reaction 
should carry a card signifying the fact. Anaphylactic 
reactions occur only in individuals who have had peni- 
cillin on a previous occasion. 


When a borderline case of sensitivity exists and it 
is felt that penicillin must be given, a syringe of epine- 
phrine should be at hand. Steroid drugs have no place 
in the prevention and treatment of anaphylactic reac- 
tions. 


Q. Would you discuss the use of steroids in the treat- 
ment of infection? 


LT. COL. PULASKI: They appear to allay some signs 
of infection and seem to be effective in recovery, but 
experiments do not support this supposition; indeed, 
there is a great deal to contradict it. They have a 
small place—if any—in the treatment of surgical in- 
fections. 


DR. HOWE: By and large, they are dangerous to use, 
especially in polybacterial infection, in which signs and 
symptoms may be suppressed by the cortisone and ful- 
minating infection may still exist. 


DR. ALTEMEIER: I believe there is a very definite place 
for cortisone therapy in certain infections, particularly 
if they are overwhelming and are associated with septic 
shock. Cortisone has been a factor in maintaining life 
for 24 to 48 hours during the period in which the anti- 
biotic effect for specific organisms could become mani- 
fest. Sometimes, steroids help maintain or elevate the 
blood pressure in a person with overwhelming infection. 
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Abstract below is from a paper given at the annual 
American Medical Association convention. 


Study on Staph. 


Aseptic Technics, Good Housekeeping 
Bring Staph. Epidemic Under Control 


An epidemic of staphylococcal infections at the 
Jefferson Davis Hospital, Houston, Texas, has been 
brought under control by stringent control meas- 
ures, emphasizing the maintenance of aseptic tech- 
nics and good housekeeping procedures. 

During the epidemic, there were 324 recorded in- 
fections—123 in the newborn and premature nurs- 
eries, with 18 deaths. Of the remaining 201 hos- 
pital-acquired infections, 150 occurred in outpa- 
tients and 51 in inpatients. 





A hospital committee on infections and anti-mi- 
crobial therapy was formed, and it served as a fact- 
finding, coordinating, and advisory group to the 
various services involved. It is desirable to have 
the infections committee charged also with the 
responsibility of making recommendations regard- 
ing judicious use of antibiotics. 


A subcommittee of the committee on infections 


Meetings Spotlight Study of Staphylococcal Infection 






and antimicrobial therapy should be established to 
set up methods of reporting and recording infec- 
tions. The committee should include a member of 
the surgical service, the laboratory service, nursing 
service, and services whose infection rate is unusu- 
ally high. 

A decision must be made as to what actually con- 
stitutes a reportable infection. Obviously, not all 
“positive cultures” represent significant infections. 

An effort should be made to determine which in- 
fections are acquired after the patient’s admission, 
and what factors contributed to their development. 

At our hospital, it was felt that actual reporting 
could be best made by the nursing supervisor on 
each floor at a regular time each day. Assistance 
of physicians is needed in deciding which infections 
should be reported. The committee on records 
and the service representative should cross-check 
periodically on accuracy and completeness of these 
reports. 

The committee on infections and antimicrobial 
therapy should meet at least monthly to review the 
infection rate and effectiveness of various control 
measures. 


The single most important factor in control is 
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good environmental hygiene. Certain changes in 
physical facilities, housekeeping procedures, and 
nursing technics were instituted. Serial air studies 
for bacterial counts in various locations and bac- 
terial studies of fomites were of considerable aid 
in locating “danger spots.” 


During the height of the outbreak there was a 
daily meeting of representatives of housekeeping, 
nursing, and administrative staff, nursery service, 
obstetrical service, and the epidemiologic nurse as- 
signed by the Communicable Disease Division of 
the Public Health Service. 


One factor contributing to the success of infec- 
tion control was sponsorship by the nursing depart- 
ment of a hospital improvement contest, purpose of 
which was to inspire individual pride in mainte- 
nance of high standards of work in personnel, both 
professional and nonprofessional. 


Whenever possible, patients with antibiotic re- 
sistant staphylococcal infections should be managed 
as outpatients. It was found desirable to set up a 
special outpatient clinic, in an area physically sep- 
arated from other clinics and with personnel not 
working in other areas in which highly susceptible 
patients were seen. 


Infected hospitalized patients should be physi- 
cally separated in isolation units with separate at- 
tending personnel. Degree and duration of isolation 
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should depend on the amount of infected material 
exuding from the patient. 


Because newborn infants are particularly sus- 
ceptible to staphylococcal infections and may 
actually serve as a reservoir of infection within 
a hospital, it is especially important to control 
infections in this group. Nurseries which are 
physically separated and which have separate 
personnel should be established to include areas 
for: (1) uninfected infants of normal deliveries; 
(2) uninfected infants born of complicated deliv- 
eries; (3) infants suspected of having infections 
and infants born outside the hospital, and (4) 
infants having definite infections. 


Ninety-seven percent of nosocomial strains at our 
hospital were resistant to penicillin; 52 percent were 
resistant to streptomycin, 78 percent to tetracycline, 
and 70 percent to erythromycin. Novobiocin, chlor- 
amphenicol, and oleandomycin have been used large- 
ly for limited indications, and most strains have 
remained sensitive to them. 


Increased concern over indiscriminate use of anti- 
biotics at Jefferson Davis Hospital led to a gradual 
decrease in antibiotic costs—from $13,103.61 to 
$5,819.51 per month over a five-month period—dur- 
ing the time the hospital’s infections were high.— 
Ellard M. Yow, M.D., professor of medicine, and 
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Martha D. Yow, M.D., both of Baylor University 
College of Medicine, Houston, Tex. 


Physicians, nurses, and other public health depart- 
ment workers gathered in Cleveland for the 85th 
annual meeting of the American Public Health As- 
sociation. Following is an abstract of one of the 
papers presented. 


Study Shows Infants in Hospitals Often 
Victims of Staphylococcal Infections 


Personnel Carriers Should be Checked, 
Aseptic Technics Followed 


In an epidemic of staphylococcal disease affecting 
infants and mothers at Valley Hospital in Ridge- 
wood, N.J., from February to June, 1957, 33, or 
10 percent, of the 319 live births during that period 
were complicated by suppurative illnesses. One- 
half of the infections began after the infants were 
discharged from the hospital. 


The epidemic strain of Staphylococcus aureus 
‘was recovered from infants, nurses, mothers, and 
nursery dust. The epidemic was apparently con- 
trolled by the removal of carriers from the nursery, 
by the application of more rigid aseptic technics, 
and by measures designed to prevent the spread of 
the organism from infant to infant. 


Infant pyoderma was the most common disease 
noted; breast abscess was the most common mater- 





nal infection. Most of the infections were mild, but 
several infant fatalities occurred. 


Investigation indicated that infants in nurseries 
are highly susceptible to epidemics of staphylococ- 
cal infections. A second conclusion was that there 
are probably many ways in which such an epidemic 
can be perpetuated in a nursery, and they probably 
operate frequently in combination. 

One nurse carrier might be responsible for a pro- 
longed outbreak if her contact with infants were 
of a sufficient nature and degree. Several nurse 
carriers would increase this possibility. A signifi- 
cant number of infants may be infected by a car- 
rier who is easily overlooked. A carrier with an 
overt infection in probably extremely dangerous. 

Infant-to-infant spread via the air and dust might 
be particularly encouraged by overcrowding, in- 
adequate ventilation and poor housekeeping. Im- 
proper technics and certain kinds of skin or um- 
bilical care might facilitate infant-to-infant trans- 
mission. 


Infant-to-infant spread might operate by the 
production of personnel carriers (either permanent 
or transient) secondary to infant contact. Finally, 
the perpetuation of an epidemic might be dependent 
upon certain strain characteristics such as high 
infectivity, increased growth and surface-survival 
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rates, or even the ability to compete favorably with 
other micro-organisms for host sites.—F. Robert 
Fekety, M.D., Member, Epidemic Intelligence Serv- 
ice, Communicable Disease Center, U.S. Public 
Health Service, Atlanta, Ga.; Leon Buchbinder, 
Ph.D., Assistant Director, Bureau of Laboratories, 
New York City Health Department; Elmer L. Shaf- 
fer, Ph.D., Director, Division of Laboratories, New 
Jersey State Department of Health, Trenton, N.J.; 
Sidney Goldberg, Assistant Bacteriologist, Bureau 
of Laboratories, New York City Health Depart- 
ment; H. Preston Price, M.D., Pathologist, and 
Louis A. Pyle, Pediatrician, both of Valley Hospital, 
Ridgewood, N.J. 


e The thirty-seventh annual IHA convention, held 
at the Indiana University Medical Center, was at- 
tended by over 100 representatives from hospitals. 
Here is an abstract of one paper. 


Infants Transmit Nursery 

Staph Infections to Family Group 

We are now beginning to understand that the term 
staphylococci covers a huge group of organisms; 
and even within the group, we are familiar with 
marked differences in their ability to cause disease. 
Much of the increases in staphylococcic disease is 
more apparent than real; it was there previously, 
but now we have the technics and the understand- 
ing to bring it into the spotlight. 
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We have followed two lines of research. The first 
began 10 or 12 years ago, when staphylococci devel- 
oped a resistance to penicillin, then to other anti- 
biotics. The hospital is a tremendous producer of 
resistant strains, which tend to remain on the skin 
and in the nasal passages of discharged patients, 
and are subsequently transmitted to the home. 


Our interest in the second line of inquiry was 
spurred by the outbreaks, in newborn nurseries, 
of staphylococci of high reproductive or epidemic 
ability. Such outbreaks are due to one strain of 
staph—an epidemic strain. Such a strain is usually 
introduced into the nursery by a carrier who may, 
through a break in technic, cause skin infections 
in infants. This is an occasional, usually not so 
serious, outbreak. 


A real, uncontrolled epidemic becomes apparent 
when mothers come back to the hospital with breast 
abscesses, and the infants are admitted to the pedi- 
atrics department with skin or deep abscesses. 
Breast abscesses now occur in as many as 10 to 15 
percent of infants born during epidemic periods. 
The vast majority of infants affected do not develop 
lesions while in the hospital; 10 times as many 
infants develop abscesses after they return home. 

We need surveillance of patients after discharge. 
Otherwise, an epidemic may go on uncontrolled in 
the hospital for weeks or months. 
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Twenty percent of the infants do not develop le- 
sions, but carry them. Of the infants affected, 75 
percent transmit the infection to the mother; 30 
to 40 percent of nursing mothers develop breast 
abscesses. 


Staph infection may persist in a family group 
for years. Of 26 families studied for six months, 
11 retained a positive reaction. One family of five 
has never been free of infection since the birth 
of an infant in 1954. 


We know less about the incident of staph infec- 
tion in the surgical and medical departments. Usu- 
ally we are not confronted with an explosive out- 
break, but rather, a slow and steady increase in post- 
surgical abscesses. Surgeons say one percent is 
expected; 15 percent is not unusual. 

From the experience of our group in 25 epidemics, 
I would say one of our first problems is that of 
communication. We have so departmentalized our 
hospitals that each is aware only of what goes on 
in its own department. Each holds its own meet- 
ings; thus, pediatrics may be totally unaware that 
an epidemic in the nursery is responsible for a num- 
ber of the patients being admitted to pediatrics. 
Too, some hospitals with nurseries have no pedi- 
atrics department, so the patient takes his infection 
to a different hospital. 

We need not only better communication within 


our hospitals, but between the hospitals and the 
health department. Several years ago there was a 
real desire to hide staphylococcic infections, because 
of guilt reactions among the staff. We are gradu- 
ally tending to share our troubles, and our 
knowledge. 

We have a lot to learn, too, about environment 
and transmission. And we need to know more be- 
fore we accept expensive, sweeping changes. We 
are currently being bombarded with ideas about 
air-conditioning and ventilating. Thus, we have a 
tendency to buy a ventilating system instead of 
convincing the chief of surgery to wear his mask 
over his nose instead of over his upper lip.—Fred- 
erick H. Wentworth, M.D., medical coordinator of 
disease control activities, State Department of 
Health, Columbus, O. 

Q. Are we so thorough in cleaning up the new- 
born that we remove its protection before the in- 
fant has a chance to build natural antibodies? 
DR. WENTWORTH: My own opinion is that an 
antiseptic bath, immediately after birth, is sound 
practice. Hexachlorophene will interrupt and cut 
in half the incidence of skin infections, and reduce 
the number of nasal carriers. 


Q. What do we do about personnel carriers? 


DR. WENTWORTH: If their infection is of a tran- 
sient nature, we eliminate only the infection. Per- 
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manent carriers are, themselves, permanently elim- 
inated from the nursery—but don’t ask me where 
to put them, please. 

Q. Should masks be worn in the nursery? 

DR. WENTWORTH: There are different views. My 
own is that masks, as we use them, are lethal 
instruments. We trap organisms in wet, soggy 
masks, through which we then talk and sneeze. 

Q. Do medical records have a place in controlling 
infection? 

DR. WENTWORTH: Definitely. We must have 
some kind of reporting from the records library 
or from the service itself. An infection log should 
be kept, and a report on discharges made to a 
central infections committee. 


Over 1,700 people attended the second Illinois Con- 
gress on Maternal and Infant Care, held in Peoria 
in February, under the sponsorship of the Illinois 
Committee on Maternal Welfare. 


Handwashing for Nurses Stressed 
To Combat Nursery Infections 
Leaving Vernix on Body Protects Baby, 
Prevents Growth of Organisms 


About 80 percent of hospital personnel can be pre- 
sumed to be carriers of staphylococcal infections. 


The widespread use of aseptic technics and anti- 
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biotics has cut down the incidence of staphylococcal 
infections in the hospital nursery; now these infec- 
tions are spread mostly by personnel who pick up 
the bacteria from outside sources of infection. These 
sources include generalized septicemia, mastitis, 
meningitis, osteomyelitis, and skin pustules. 


The nurse has an important role in preventing 
infections. The head nurse should work with the 
staff to develop aseptic technics. An example of this 
is to set up a schedule determining who handles 
clean and soiled linen and how. 


Air-borne contamination and unwashed hands of 
nurses are the two most important factors in 
spreading infection. Nursery personnel must be 
well-trained. The importance of handwashing can- 
not be stressed too much. 


Unfortunately, there is always a tendency to do 
something antiseptic for the baby. The best thing 
to do for the baby in regard to skin care is to leave 
him alone. The infant’s face should be clean and 
may be washed, but the vernix should remain on 
the body. It will disappear in 24 to 48 hours and, 
in the meantime, it will serve as a protective media 
that will prevent the growth of staphylococci. 

Babies will show symptoms about five days after 


exposure to staphylococcal infection (mothers, not 
for about 14 days). If skin pustules develop, the 
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baby should be removed from the nursery and the 
causative organism determined as quickly as 
possible. 


Active treatment should be given to the pustules 
by applying a local antiseptic; one containing 50 
percent alcohol is best. The baby should be treated 
generally with an antibiotic; penicillin may be used 
prophylactically —Heyworth N. Sanford, M.D., pro- 
fessor of pediatrics, University of Illinois College 
of Medicine, Chicago. 


Abstracts below are from, respectively, the Ameri- 
can Hospital Association Midyear Conference and 
the American College of Surgeons. 


More Complete Report of Staphylococcal 
Infections in Nation’s Hospitals Urged 


Use of Antibiotics, Relaxing of Sterile 
Technics, Contribute to Problem 


While there have been periodic increases and de- 
creases in the incidence of staphylococcal infections 
in the country’s hospitals in the past, most—if not 
all—hospitals now have the problem of controlling 
such infections. 


The proportion of strains of staphylococcal infec- 
tions that are antibiotic-resistant has grown in re- 
cent years. Overuse of antibiotics has become a 
matter of concern. 


The level of staphylococcal infections is higher in 
hospitals than in the community. Conditions which 
invite such infections include long hospital stays 
by patients, resulting in greater chance of exposure, 
greater number of contacts with potential or actual 
carriers, and treatment with steroid hormones 
which can mask infections so that they get out of 
hand. 


Ways of reducing infections in hospitals are: dis- 
seminating more accurate information on the prob- 
lem throughout the country, controlling the use of 
antibiotics and steroid hormones, reducing patient 
contacts, controlling permanent human carriers or 
shedders, using more sterile technics in hospitals, 
and improving general cleanliness of hospitals. 


It is recommended that each hospital establish a 
committee to study hospital-acquired staphylococcal 
infection, and that all instances of the infection in 
the hospital, whether hospital-acquired or present 
on admission, be reported to the committee. 


Insofar as possible, infectious organisms should 
be identified, appropriate therapy instituted, and the 
organisms’ resistance to antibiotics noted. Routine 
cultures, twice a year, should be made of hospital 
staff members, and those who are found to be 
permanent carriers should be transferred. 


Bacteriological services of the highest quality pos- 
sible should be provided by the hospital, an effort 
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should be made to reduce the use of antibiotics, and 
sterile technics should be rigorously enforced at all 
times. More general reporting on the infection is 
needed, and local health agencies should be con- 
tacted for assistance when necessary.—Dean A. 
Clark, M.D., general director, Massachusetts Gen- 
eral Hospital, Boston. 


Wet Linen 


Three Drape Layers More Protection 
Against Passage of Bacteria 

Two layers of wet surgical linen are unlikely to pre- 
vent passage of bacteria to the surgical field, but 
three layers offer substantially greater protection, 
we found in a study to evaluate the permeability 
of wet drapes to Staphylococcus aureus. 

Other materials tested—a very finely woven ma- 
terial and standard multilayered paper—are signifi- 
cantly more resistant than ordinary drape material 
to passage of bacteria and are an effective barrier. 


Seventy-nine experiments have been performed to 
date. Various thicknesses of sterile dry material 
fastened over the end of a glass tube have been im- 
mersed in a flask of sterile water after a known 
number of staphylococci were placed on the drape 
surface facing the inside of the tube. 


Counting the number of organisms in the water 
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after one hour gives an estimation of the perme- 
ability of the material to bacteria—Karl E. Karl- 
son, M.D., William Riley, M.S., and Clarence Dennis, 
M.D., department of surgery, State University of 
New York College of Medicine, New York City. 


SELECTED BIBLIOGRAPHY 


Duncan, I.B.R., Collins, A.M., Neelin, E. M., and 
Roy, T. E.: “Nasal Carriage of Staphylococcus Pyo- 
genes by Student Nurses.” Canad. M.A.J. 77:1001, 
Dec. 1, 1957. 


The occasional carrier of staphylococci is 
probably not a source of appreciable contam- 
ination of his environment because the staphyl- 
ococcus is in his nose for such a short period. 
The single swab survey is not significant be- 
cause, in the authors’ experience, it is only the 
constant and intermittent carriers who dissem- 
inate staphylococci from their nasopharynxes 
into the environment. 


Between 30 and 38 percent of 51 nurses ex- 
amined over an 18-month period were nasal 
carriers of staphylococci. The percentage re- 
mained fairly constant in relation to status of 
training—i.e., 36 percent at the beginning of 
training; 40 percent in the fourth month, and 
28 percent in the eighth month. 
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The changes in percentage of antibiotic- 
sensitive organisms, however, varied impres- 
sively. At the beginning of the survey, 71 per- 
cent of the organisms cultured were sensitive 
to all antibiotics. At the end of 18 months, only 
13 percent were sensitive. 


Penicillin-resistant strains increased from 
29 to 35 percent in 12 months and to 53 percent 
in 18 months. Penicillin-tetracycline-resistant 
strains were not found at the beginning of the 
study, but at the end of 12 months, 41 percent 
were resistant to this combination; at the end 
of 18 months, 34 percent were resistant. 


The authors wonder whether this high in- 
cidence may be due to a particular capacity of 
this organism to colonize the nasal mucosa or 
whether it is merely one that nurses are ex- 
posed to most frequently. 


The illustration on page 146 shows graph- 
ically the contribution of various hospital de- 
partments to the incidence of acquisition. The 
careful nursing procedures of isolation units 
apparently limited the degree of acquisition 
despite the large number of patients with 
staphylococcus sepsis accommodated in the 
unit. 


McDonald, Sheila, and Timbury, M. C.: “An Un- 
usual Outbreak of Staphylococcal Postoperative 


Wound Infection.” Lancet 2:863, Nov. 2, 1957. 


In an eight-day period, four patients on a sur- 
gical unit with a previously very low sepsis rate 
developed postoperative infections. One had a 
superficial wound infection present at the time 
of the first dressing on the seventh postoper- 
ative day; the remaining three had deep wound 
abscesses which discharged between eight and 
15 days postoperatively. 


Culture of the pus from these four was pos- 
itive for a coagulase-positive staphylococcus 
which had a very unusual and distinctive pig- 
mentation. The same distinctive staphylococcus 
was found a few days later at autopsy in a 
patient from the same surgical unit who died 
of peritonitis. 


As the investigators gathered their data, 
they recalled another patient who had died two 
weeks previously with a clinical picture similar 
to that of the patient more recently autopsied. 
A review of the records showed that the same 
distinctive staphylococcus had been cultured 
from his wound shortly before his death. 


The site and nature of these infections made 
acquisition in surgery a strong likelihood, and 
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the surgical records were next scrutinized. All 
six infected patients had been operated on by 
one surgeon! In 15 days, the surgeon had op- 
erated on eight patients—six of whom de- 
veloped active, and, in two instances, fatal in- 
fections. 

When the surgeon was scrutinized, it was 
found that he had been operating with a small 
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(4%2”) furuncle on the ulnar side of his right 
forearm, somewhat above the area covered by 
the glove cuff. He had covered the furuncle with 
a waterproof dressing while it was discharging. 


When discovered by the investigators, the 
lesion was three weeks old, but a growth of 
coagulase-positive staphylococci was obtained 
from its surface. The pigmentation of the or- 
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ganisms cultured was identical to that of those 
cultured from the six infected patients, and the 
phage type of all was the same—52A-79. This 
organism had not been isolated from any wound 
in the previous six months. 


Subsequently one house officer developed a 
boil on his neck while the infected cases were 
on the ward. Several weeks later, when the 
problem was apparently under control, six other 
patients developed superficial wound infections 
with the same phage type and characteristic 
organism cultured from the wounds. 


It is interesting to note that the occlusive 
dressing used by the surgeon did not prevent 
transmission of the organisms from his arm 
to the patients’ wounds. The authors stress the 
great potential hazard of operating with an 
infection of the skin of the hands and/or arms, 
and urge that any surgeon with such an infec- 
tion postpone surgery until the lesion is com- 
pletely healed. 


Torrey, J. C., and Reese, M. K.: “Initial Aerobic 
Flora of Newborn (Premature) Infants—Nature, 
Source and Relation to Ultraviolet Irradiation and 
Face Masks.” Am. J. Dis. Children 67:89, Feb. 1944. 


Various likely modes of transmission of infec- 
tion in a nursery were studied and analyzed. 


From the evidence collected, it appeared that 
contact transmission from adult to infant 
through droplets of saliva was the mode of pri- 
mary importance. 


The significance of simple conversation with 
the speaker wearing a conventional face mask 
was evaluated. It was apparent that simple con- 
versation was sufficient to project droplets 
through the usual mask of four layers of 30x40 
mesh gauze. 


Organisms from the nasopharynxes of nurs- 
ery personnel were cultured and their identify- 
ing characteristics labeled. The first strains of 
organisms isolated from the nasopharynxes of 
infants were similarly cultured and identified. 
In an appreciable number of instances, direct 
relationship could be found between the in- 
fant’s organisms and those of a particular 
nurse or doctor in attendance. 


Despite a rigidly enforced “thorough” scrub- 
bing of hands between infants, 17 cultures of 
the fingers of four nurses revealed FE. Coli in 
10 instances during or after the care of the 
infant. One nurse in five contacts with differ- 
ent infants showed E£. coli each time. 


Since there was no epidemic of respiratory 
infection during the time of this study, there 
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was no opportunity to evaluate the effectiveness 
of the ultraviolet installations. There did not, 
however, appear to be any delay in the appear- 
ance of infections involving the nonhemolytic 
streptococci in the units with ultraviolet, but 
there did appear to be some delay in infections 
with strains of Staphylococcus aureus. There 
was apparently no interference with the per- 
son-to-person transmission of organisms 
through the air within the range of a few feet. 


The authors stress careful handwashing and 
efforts to avoid the contamination of surfaces 
of bottles, trays, nipples, and other items. 


Altemeier, W. A., and Culbertson, W. R.: “The 
Prevention and Control of Surgical Infections.” 
Surgical Clin. N. A., Dec. 1955. 


A good review of the “language of infection,” 
with a comprehensive discussion of kinds, ex- 
tent, factors in development, bacteria involved, 
symptoms and treatment. 


Mauer, Irving: “Surgical Uses of Saran (Vinylidene 
Chloride Vinyl Chloride) Co-Polymer Staple Fiber 
—Preliminary Report.” Military Med. 120:354, 
May, 1957. 


Mechanics’ waste commonly used for pressure 
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packing of wounds has the disadvantage of be- 
coming wet and matting into a plaster or con- 
crete-like substance. A bulky, kinky collection 
of Saran fibers was tried by the authors as a 
pressure packing with considerable success. The 
fibers can be heat-sterilized and are non-wet- 
table, absorbing less than 0.1 percent moisture. 
They maintain a steady pressure against the 
wound. Bleeding, when present, appears to be 
drawn into the fibers by capillary action and 
absorbed on the outer dressing. There is no 
matting of the fibers, and the wet outer dress- 
ing can be changed without disturbing the 
wound. 


Wounds appear to granulate more rapidly 
when packed with the material. Granulations 
were not disturbed by removal of dressings or 
repacking of wounds. Wounds leaking urine 
were dressed with the material, and there was 
a noticeable absence of skin irritation so common 
to this type of wound. The urine appeared to 
leak through the Saran, to be absorbed on the 
outer dressing, and to leave the skin with a 
minimum of moisture. 


Editorial: “American Reaction to the Staphylococ- 
cus.” Lancet 1:1055, May 17, 1958. 


Agreeing fully with the current recommendation 
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in this country that a committee on infections 
be appointed in every hospital, this editorial 
suggests one further refinement: The appoint- 
ment of a hospital infection officer, who should 
be a professionally mature person of consultant 
stature. 


This person would have the freedom of ac- 
tion and the responsibility necessary to effect 
changes which are essential to control the 
spread of infection in an institution. He would 
have the freedom to investigate any and all ram- 
ifications, would be fed reports and findings 
from his committee, and would communicate his 
own findings freely to the entire hospital staff. 


It is believed that concentration of informa- 
tion, responsibility, and action in such a person 
is necessary to “.. . control the increasing scan- 
dal of hospital cross-infection—a scandal which 
we seem unable to prevent by the gentle proc- 
esses of self education and self discipline.” 


wound, or Semb’s space. The bacteria were 
identified in 21 cases—16 Staphylococcus aureus, 
three Staphylococcus albus, one Streptococcus 
viridans, and one Corynebacterium acnes. In 
four cases, the infecting organism (identified 
by phage typing) was cultured from the wound 
edge. 


Bacteriological surveys of other possible 
sources of contamination and phage typing 
identified the skin as the source of infection. 
Routine preoperative skin disinfection technic 
was changed to utilize one percent iodine in 78 
percent ethyl alcohol. There was an immediate 
decrease in infection to 3.7 percent (16 in 433 
consecutive cases). 


The punctured glove as a factor in wound 
contamination was also evaluated in this study, 
but because the glove technic and skin disin- 
fection technic were changed simultaneously, 
it was impossible to say which was responsible 
for the substantial reduction in wound infection. 


Harrison, G. Kent, and Cruickshank, D. B.: “Pre- 
vention of Infection of Thoracic Surgical Wounds 
by Staphylococcus from the Patient’s Skin.” Lancet 
1:288, Feb. 9, 1952. 
In one year, nine of 69 consecutive thoracoplas- 
ties were infected within seven days of surgery. 
The infection involved the suture line, the 
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Cultures were made of surgeons’ palms and 
fingers and the insides of surgeons’ gloves im- 
mediately at the end of a case. In 47 instances, 
no post-scrub antiseptic had been used, and 76 
percent of the cultures were positive—36 per- 
cent for coagulase-positive staphylococcus and 
40 percent for a variety of other organisms. 
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In 81 cases, gloves were put on preoperative- 
ly after a finger dip in one percent iodine, and 


event. Nylon loses about 15 per cent less ten- 
sile strength when wet than silk; orlon about 


only 16 percent of these cultures were positive— five percent. Dacron is unaltered in the wet os 
3.7 percent for coagulase-positive staphylococ- state. Cotton gains about 10 to 30 percent ten- - 
cus and 12.3 percent for Staphylococcus albus. sile strength when wet. 
It is interesting that the strains of staphyl- Chromic catgut is the strongest suture ma- 
ococci found in the gloves showed no relation- terial size for size = the dry state. It loses r 
ship to those found in the infected postopera- about 30 percent of its tensile strength after = 
tive wounds. four days in tissue, and 50 percent in seven 
days. Plain catgut loses about 90 percent of ~ 
Dettinger, Garth B., and Bowers, W. F.: “Tissue its strength after six days’ implantation in tis- 
Response to Orlon and Dacron Sutures. A Compari- sue. = 
son with Nylon, Cotton and Silk.” Surgery 42:325, The tensile strength of synthetic fibers in i 
August, 1957. vivo was not measured, but other experiments 
The ideal suture material will keep a wound reveal them to be superior to natural fibers in “TT 
approximated until it is healed enough so that resistance to weak alkalis and weak acids. a 
dehiscence is no longer a possibility. The au- Other necessary features of suture materials 
thors evaluate the many factors which contrib- include the ability to be sterilized, non-capil- at 
ute to the efficiency and safety of suture mate- larity to prevent the accumulation of serum or a 
rial. other fluids conducive to bacterial growth, and 
Cotton and silk are available at low cost. Cat- a resistance to bacteria. Silk, cotton, orlon, and “ZT 
gut costs much more, but has a higher tensile dacron all withstand exposure to heat. The ‘a 
strength and is a finer suture. Nylon has 30 synthetics undergo little swelling when mois- 
percent more strength than silk; orlon and da- tened; hence, they have a low capillarity which wT 
cron about the same. minimizes collections of bacteria media and also = 
Suture materials are variously affected by prevents the tissue compression which results = 
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wetting, which is inevitable in any surgical 





from increased suture volume after implanta- 
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tion. The synthetics do not deteriorate in the 
presence of bacteria or fungi. 


Good suture material should be pliable and 
resilient to make for ease of handling and se- 
cure knot-tying. There should be no sharp or 
pointed surfaces. The synthetic fibers were 
found to be pliable and to have the feel of cot- 
ton and silk. The stretch of dacron is compar- 
able to that of silk; the stretch of orlon, to that 
of cotton. 


Natural fibers are known to be noncarcino- 
genic in human tissues. Although the work 
with synthetic fibers has been limited to animal 
experimentation, the history of their use in 
humans is sufficient to include them without 
reservation for future use. 


Tissue reaction was studied by implanting 
sutures of comparable size in the subcutane- 
ous tissue of 85 rats. Reaction was determined 
on the basis of polymorphonuclear leukocyte 
response, the width of tissue reaction and cellu- 
lar density, the onset of significant fibroblas- 
tic activity, and the extent of edema. The syn- 
thetic fibers—orlon, dacron, and monofilament 
nylon—were less irritating than cotton or silk. 
Dacron appeared to be the least reactive. 


Wattiker, B. J., Mersheimer, W. L., and Winfield, 


Over 300 tons of penicillin, 100 tons of strepto- 
mycin, and over 250 tons of broad-spectrum an- 
tibiotics are now produced in a year. The 
effects of toxicity and sensitization have been 
well investigated and discussed, but the au- 
thors feel that delayed surgical infection, with 
a recognizable pattern, is another undesirable 
side-effect which has not been appreciated. 


In their study, 16 patients were given prophy- 
lactic antibiotic therapy at the time of surgery, 
with no apparent infection or suppuration pres- 
ent. On discharge all 16 were afebrile with no 
apparent infection. 


Between 16 and 24 days postoperatively, each 
developed a sudden rise in temperature and 
signs of infection. Thirteen of the 16 abscesses 
were cultured; three were gram-negative of the 
E. coli group, and nine were Staphylococcus 
aureus. In 10 cases, sensitivity studies were 
done, and none of the organisms cultured was 
sensitive to the antibiotic administered prophy- 
lactically. 


The abandonment of unjustified antibiotic 
therapy is urged, and a recommendation is 
made that wound cultures and sensitivity stud- 


J. M.: “Delayed Surgical Infection Following Anti- 
biotic Therapy.” Am. J. Surg. 91:465, April, 1956. 
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ies be done before an antibiotic is adminis- 
tered. 


Boycott, J. A.: “A Note on the Disinfection of 
Baths and Basins.” Lancet 271:678 Sept. 29, 1956. 


The risk of transmitting infection via contam- 
inated baths and basins is great in a hospital 
because a large number of people carry poten- 
tially pathogenic bacteria. Bacteriological cul- 
tures of 20 “waterlines” in used baths in a 
female ward showed visible bacteria in all 20. 


Adequate disinfection depends on adequate 
physical cleaning. A hazard is presented to 
the personnel involved unless the disinfecting 
agent used is in itself a good detergent. The 
strength of disinfectant used must be compat- 
ible with the skin of the worker’s hands. 
Otherwise, cleaning becomes a_ superficial 
gesture. 


The authors recommend a solution of sodium 
hypochlorite and a liquid detergent as safe and 
simple to use. Because some detergents cause 
a release of chlorine, they advise that the two 
agents should not be mixed together before use. 


J. S. Speed, M.D.: Discussion of “Infection Follow- 
ing Internal Fixation.” Annals of Surgery 143:651, 
May, 1956. 


“Several years ago following the meeting of 
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the American Academy of Orthopaedic Sur- 
geons in Chicago, we had a number of visiting 
surgeons in our operating rooms. They all 
had colds and coughs. In the next two weeks, 
seven infections developed, all due to Staphylo- 
coccus aureus hemolytticus. These were prob- 
ably all air-borne infections and might have 
been prevented. . .” 


Law and Nursing 


LAW EVERY NURSE SHOULD KNOW. By Hel- 
en Creighton, R.N., J.D. Philadelphia: W. B. Saun- 
ders Co. 1957. Soft cover. 197 pp. $3.50. 


Basic facts of law are concisely presented in non- 
technical language for orientation of the nurse in 
regard to her legal rights and duties. 


Nursing legislation which has evolved since Flor- 
ence Nightingale’s time is described in the first two 
chapters. 


In subsequent chapters, different types of con- 
tracts are explained, as well as what constitutes 
breach or termination of contract. 


A nurse’s legal status, the relation of her rights 
and liabilities to her position, and the situations 
which constitute negligence and malpractice are 
discussed and illustrated by several examples. Torts 








f . and other civil actions are defined and a chapter is The book contains an appendix and a table of 
= also devoted to laws regarding witnesses to wills. cases, referred to in the text. 
Negligence, malpractice and crimes, including Canadian law and legal practice as they concern 
r ] misdemeanors and felonies, are discussed. nursing are also considered in detail. 
——- 
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Investigations on Adsorption of Benzalkonium 


Chloride U.S.P. by Skin, Gloves, and Sponges 


By Ruth B. Kundsin, M.A., and Carl W. Walter, M.D.** 


Many questions submitted to HOSPITAL TOPICS 
concern quaternary ammonium compounds. This 
timely article provides valuable information on the 
subject—THE EDITORS. 


e The wide clinical use of benzalkonium chloride 
U.S.P. as a germicide makes the investigation of 
its adsorption on articles immersed in it of prac- 
tical, as well as theoretical, significance. Sporadic 
instances of isolation of bacteria from solutions 
supposedly containing benzalkonium have oc- 
curred. Subsequent tests on isolated organisms 
have shown them to be sensitive to the quaternary, 
indicating that their survival may have been due 
to a depletion of the germicide from the original 
solution. 

*Reprinted with permission from the A.M.A. Archives of Surgery 
75:1086-1042, December, 1957. 

**From the Peter Bent Brigham Hospital. Boston. Mr. George 


Tucker gave technical assistance. This work was supported in part 
by a grant from the Sterling-Winthrop Research Institute. 
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A number of investigators have described the 
adsorption of quaternaries upon textiles. Gold- 
smith et al.’ reported that chlorine and benzal- 
konium chloride are removed from solution by 
wool and cotton fabrics to a degree, depending on 
original concentrations. Fischer and Seidenberg’ 
noted a definite correlation between antibacterial 
activity of water-soluble substances and their af- 
finity for wool, a greater affinity representing a 
higher bactericidal action. Two quaternary com- 
pounds, Sapamine KW Concentrate (quaternary 
ammonium salt of diethylaminoethylamide hydro- 
acetate, Ciba) and Desogen (dimethyl-[2-N-methyl- 
dodecanamidoethyl] [phenylcarbamoylmethy]] am- 
monium chloride, Geigy) were among those in- 
vestigated. Latlief et al.,° primarily concerned 
with residual bacteriostatic action of quaternary- 
treated diapers, found that time and temperature 
of exposure, as well as concentrations of the qua- 
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ternary in solution, were important factors in se- 
curing a sufficiently high adsorption to inhibit 
ammonia production from urea by Proteus mira- 
bilis for definite periods. Since 1937, the sub- 
stantivity of quaternary ammonium salts has also 
been appreciated in the textile industry, where 
processing for water repellence and antistatic 
properties includes their use.* 


The purpose of this study was to determine how 
much quaternary is adsorbed by articles such as 
gauze sponges, cotton balls, and rubber gloves. 
This information would provide a guide to the 
preparation of solutions of sufficient concentra- 
tion to ensure a bactericidal residual in the liquid 
in which these articles are immersed. 


The amount of benzalkonium chloride adsorbed 
tion by skin of the hands and of the back was also 
determined. The practical implications of this in- 
formation on preoperative skin disinfection are 
obvious. 





METHOD 


The two-phase titration method, as described by Lewis 
and Herndon,’ was used to determine the amount of 
quaternary in solution before and after immersion of 
articles. The advantages of the two-phase method are 
rapidity and simplicity; the only equipment necessary 
is a buret and volumetric pipettes. A solution of methy- 
lene blue is added to the benzalkonium chloride solu- 
tion; chloroform is then introduced, with the resultant 


formation of two layers. Upon titration with a stand- 
ardized dodecyl (lauryl) sodium sulfate solution, the 
excess anionic detergent forms a chloroform-soluble dye 
complex. At the end-point the colors in the two layers 
are the same. Lewis and Herndon’ attribute a precision 
to this procedure of 2 parts per million variation from 
the mean over a range of 4 to 1000 parts per million. 


Various materials were immersed in benzalkonium 
chloride solution for different periods of time. Since 
the volume of solution was known, the amount of com- 
pound taken out of solution could be calculated readily. 


The substantivity of quaternary on the following ma- 
terials was measured: 

1. Zobec sponges, 2 by 2 in. (Johnson & Johnson) 

2. Gauze sponges, 8 by 4 in., 12-ply (Johnson & John- 
son) 

3. Brown milled smooth rubber gloves, size 7% (The 
Seamless Rubber Co., New Haven, Conn.) 

4. Cotton balls, plain 

5. Cotton balls, gauze-covered 

6. Viscose rayon balls (Johnson & Johnson) 

7. Hands 

8. Skin of the human back 


Measurement of the adsorption of quaternary by hu- 
man skin was accomplished by layering known volumes 
of solution over an isolated area of skin. The isolation 
was effected by a vacuum seal about the periphery of 
a hole in a metal template. 


RESULTS AND COMMENT 


Adsorption is a phenomenon which depends on 
the attractive forces between atoms on the sur- 
face of the adsorbent (in this case, textile, rubber, 
skin) and the atoms of the material adsorbed, i.e., 
the positively charged cation of the quaternary 
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ammonium salt. How this phenomenon is affected 
by various surfaces, and what influence tempera- 
ture, concentration, and duration of contact have, 
are indicated in the accompanying tables. 


The amount of quaternary removed from solu- 
onto articles commonly immersed in such solu- 
tions is indicated in Table 1. The large sponge 
adsorbed almost six times the amount adsorbed by 
the small sponge; however, on a per gram basis. 
the adsorption is comparable: 3.2 and 3.7 mg. per 
gram, respectively. Viscose rayon balls showed 
an extraordinarily high substantivity on a per 
gram basis as compared with cotton. Goudie® 
states that the substantivity of viscose rayon fiber 
is 18.1 to 20.0 mg. of quaternary per gram from 
solutions ranging from 1:1500 to 1:500. 


The figure for brown milled smooth rubber 
gloves was 41 mg. per glove. Simple arithmetic 
reveals that 65 sponges (8 by 4 in.), 12 pairs of 
rubber gloves, or 56 viscose rayon balls in a liter 
of 1:1000 solution can conceivably deplete the 
solution of quaternary. In actual practice, how- 
ever, it is not feasible to place so many objects 
into 1 liter of solution; furthermore, the concen- 
tration of quaternary decreases with each addi- 
tion, resulting in subsequently lower uptake. 
Nevertheless, substantivity of quaternary must be 
taken into consideration when making up solu- 
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tions, so that a sufficiently high residual may be 
present in the immersing liquid for germicidal 
effect. Excess volume alone is insufficient protec- 
tion where solutions are reused. 


In order to approximate conditions of use, 100 
Zobeec sponges (2 by 2 in.) were placed into 750 
ml. of an 0.134 percent solution (1:746) of benzal- 
konium chloride. After immersion for 72 hours, 
the concentration of the quaternary was titrated 
to be 0.094 percent (1:1064), a more than adequate 
residual. 


The bactericidal action of a 1:750 solution in 
contact with cellulose was determined by inocu- 
lating each of six Zobec sponges with 1 ml. of 
3X10° suspension of Escherichia coli 198. All six 
sponges were then immersed in 100 ml. of 1:750 
solution; the bacteria were destroyed within five 
minutes. This inoculum represents an extreme 
case of contamination, one which would not or- 
dinarily be encountered. 


As a result of these investigations, quaternary 
ammonium salt solutions in common use at the 
Peter Bent Brigham Hospital were modified to 
1:750, rather than 1:1000, to allow a margin of 
safety. 


A considerable quantity of quaternary is ad- 
sorbed by hands, as shown in Table 2. This process 
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Table |. Adsorption of Quaternary (Benzalkonium) from 
Solution on Immersed Objects* 








Benzalkonium 
Chloride 
Concentration, Benzalkonium 
Mg./Mi. Adsorbed, Mg. 
Before After Per Per 
Object Immersion immersion Object Gram 
Zobec sponges (50) 1.28 1.13 2.6 3.7 
Sponges 8X4 in. (10) 1.28 1.10 15.3 3.2 
Rubber gloves, 
brown (3 pairs) 1.26 0.97 41.1 
Cotton balls, 
uncovered (15) 1.27 1.16 6.2 6.8 
Cotton balls, 
covered (15) 1.27 1.10 9.6 3.9 
Viscose rayon 
balls (10 large) 1.00 0.79 17.9 17.6 





*Table 1 shows the uptake of quaternary in a 36- to 48-hour 
period of exposure at room temperature. The concentrations before 
and after immersion are indicated. In all cases, the volume was 
850 ml. of solution for the number of objects indicated in pa- 
rentheses. 


is a function of time. Within three minutes 36.8 
percent of the amount taken up in 90 minutes is 
adsorbed. 


Tables 3 and 4 indicate the results obtained with 
gauze sponges and viscose rayon balls over a 
period of 48 hours at room temperature. One set 
of each immersed in a refrigerated solution (4° C.) 
and kept at that temperature for 48 hours showed 
a considerable difference from that at room tem- 


perature, a difference of 5.78 mg. per viscose rayon 
ball and 3.15 mg. per gauze sponge. 

The effect of concentration can be seen in Table 
5, where increasing concentration simultaneously 
increased substantivity. Table 6, where skin on 
the back of three subjects was used, also indicates 
a similar concentration effect. 


It is significant that smaller amounts of quater- 
nary are adsorbed as concentration decreases. Re- 


use of a solution therefore results in less quater- 


Table 2. Quaternary Adsorbed by Hands 
Immersed in a Solution* 








Concentration of 
Benzalkonium, Mg. / MI. Benzalkonium 
Time of Adsorbed per 
Exposure, Min. Original Final Hand, Mg. 

Subject | 3 1.030 0.995 14.88 
10 0.960 0.920 17.00 
30 0.940 0.880 25.50 
90 0.955 0.860 40.38 
Subject 2 3 1.272 1.238 14.45 
1.280 1.245 14.88 
30 1.285 1.213 30.60 
90 1.274 1.179 40.38 
Subject 3 3 1.280 1.238 17.85 
1.279 1.225 22.95 
30 1.276 1.178 41.65 





*Both hands were immersed up to the wrist in 850 ml. of benzal- 
konium chloride solution. Hands were previously dipped into 95% 
ethanol to defat the skin surface and also to present uniformly 
treated skin for immersion. 
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Table 3. Rate of Adsorption of Benzalkonium Chloride 
on Gauze Sponges* 





Concentration of 








Benzalkonium Quatenary 
Chioride, Mg./MI. Removed, Mg. 
Exposure ——- — 
Temperature Time Original Final Per Sponge Per Gram 
25° C. 10 min. 1.000 0.905 8.08 1.58 
(room 
temperature) 
30 min. 1.000 0.875 10.63 2.08 
1 hr. 1.000 0.885 9.78 1.91 
7 hr. 1.000 0.830 14.45 2.82 
26 hr. 1.000 0.785 18.28 3.57 
48 hr. 1.000 0.783 18.45 3.60 
4 Cc. 48 hr. 1.000 0.820 15.30 2.99 





*Gauze sponges were 8X4 in., 12-ply (Johnson & Johnson). For 
this series, 10 sponges were immersed in 850 ml. of solution. 


Table 4. Rate of Adsorption of Benzalkonium Chloride 
on Viscose Rayon Balls, Large* 





Concentration of 
Benzalkonium 


Chioride, Mg./ MI. Quaternary Removed 





Exposure 


Temperature Time Original Final Per Ball Per Gram 
25° C. 10 min. 0.950 0.875 6.38 6.27 
(room 
temperature) 

30 min. 0.960 0.890 5.95 5.86 

1 he. 0.990 0.920 5.95 5.86 

6 hr. 1.010 0.920 7.65 7.53 

24 hr. 0.995 0.815 15.30 15.06 

48 hr. 1.000 0.790 17.85 17.57 

4° Cc. 48 hr. 1.001 0.859 12.07 11.88 





*Viscose rayon balls (Johnson & Johnson). For this series, 10 
viscose rayon balls were immersed in 850 ml. of solution. 
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nary removal per object. Thus, assuming that one 
starts with 1.256 mg. per milliliter, 10 sponges 
(8 by 4 in.) would remove 16.66 mg., resulting in 
1.060 mg. per milliliter. At the lower concentra- 
tion, an additional 10 sponges would remove 16.30 
mg. per sponge. Thus, when one has reached a 
concentration of 0.2 mg. per milliliter, or 1:5000, 
only 5.5 mg. is removed per sponge. 


Goldsmith and Latlief’ have reported that ad- 
sorbed quaternary can also be desorbed, depend- 
ing on the concentration of compound in the fabric 
and also on the nature of the fabric. Wool and 


Table 5. Adsorption of Benza!xonium by Gauze 
Sponges from Solutions of Varying Concentrations* 





Concentration of Benzalkonium, Mg./MI. Quaternary 





Adsorbed Percent 

Original Final per Sponge, Mg. Reduction 
1.256 1.060 16.66 15.61 
1.008 0.819 16.07 18.75 
0.887 0.716 14.54 19.28 
0.777 0.626 12.84 19.43 
0.643 0.514 10.97 20.06 
0.390 0.296 7.99 24.10 
0.263 0.185 6.63 29.66 
0.135 0.080 4.68 40.74 





*This table indicates the amount of quaternary adsorbed by gauze 
sponges at a number of concentrations. Ten sponges were immersed 
in 850 ml. of solution for 41 hours. 
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cotton, both containing 13.3 mg. per gram, lost 
15 percent and 50 percent quaternary, respectively, 
when placed in distilled water. 


To determine whether sufficient quaternary re- 
mains on sponges to give a bactericidal effect after 
rinsing them in water, the following experiment 
was conducted: Fifteen Zobec sponges were im- 
mersed in 250 ml. of a 1:1000 solution for 96 hours. 
The sponges were removed by means of a sterile 
forceps; excess liquid was expressed by twisting 


_ the sponge with the forceps. After one vigorous 


rinsing in 1000 ml. of sterile distilled water, an 
inoculum of 1X10° organisms (E. coli 26 ATCC) 
per sponge was destroyed within two minutes. 
After two vigorous rinsings, 0.14 percent remained 
at the end of four minutes, using the same in- 
oculum. This represents a reduction of 99.86 per- 
cent. Desorption occurs sufficiently to decrease 
germicidal activity, but the quaternary molecules 
are preferentially adsorbed to cotton fiber to the 
extent that vigorous rinsing does not completely 
elute them. Furthermore, this attachment does 
not preclude their participation in bactericidal 
activity. Lecithin and polysorbate 80 U. S. P. 
(Tween 80) in a buffered solution (pH 7.2) were 
used to inactivate the quaternary after the desired 
period of exposure. 


The highest dilution permissible in benzalkoni- 


Table 6. Quaternary Adsorbed by Skin of Back* 








Benzalkonium 
Benzalkorium Concentration, Mg./MI. Adsorbed 
per Sq. Cm. 

Original Final Skin, Mg. 

Subject A 1.293 1.251 0.034 
0.986 0.955 0.025 

0.812 0.785 0.022 

0.810 0.771 0.032 

0.616 0.594 0.018 

0.502 0.486 0.013 

0.260 0.248 0.010 

Subject B 0.988 0.964 0.020 
0.510 0.487 0.019 

Subject C 0.996 0.965 0.025 
0.664 0.645 0.016 

0.329 0.307 0.018 





*Using a special brass template, 80 ml. of quaternary solution in 
varying concentrations was applied to 97.8 sq. em. of skin for a 
period of 30 minutes. 
um chloride solution which gives an adequate mar- 
gin of safety and yet affords a tangible lower limit 
for residual concentration can be set at 1:5000 
dilution. For E. coli, a suspension of 5X10’ is 
destroyed within five minutes at 27° C. in 1 :32,000 
dilution in purified water U. S. P. Lawrence® re- 
ports that a 1:18,000 dilution will destroy Staphyl- 
ococcus aureus within 10 minutes at 20° C.; a 
1:27,000 dilution destroys E. coli within 10 min- 
utes at 20° C., both in aqueous solutions. Dennis’ 
states that a 1:30,000 dilution is adequate for S. 
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aureus, and 1:7500 for Pseudomonas aeruginosa, 
at room temperature. 


Thus, a 1:5000 dilution (0.2 mg. per milliliter) 
kills all known vegetative cells except tubercle 
bacilli within 10 minutes. Solutions weaker than 
this should be discarded. 


Recommendations for the use of this quaternary 
should also include, therefore, a detailed list of 
the substantivity of articles commonly immersed 
in such solutions. In this way a superior germi- 
cide will be used with maximum efficiency, and 
with correspondingly greater understanding of 
the dynamics of its action. 


Other interfering substances, such as metallic 
cations and organic material,”*’“ which have been 
reported as factors altering the rate of disinfec- 
tion of quaternaries, are not discussed. This omis- 
sion is not due to a lack of appreciation of these 
factors, but, rather, is occasioned by the belief 
that hospital solutions freshly prepared with puri- 
fied water U.S. P. do not contain enough of these 
substances to present a problem. 

Another factor which we have not investigated, 
but which has been reported by Fogh et al.,” is the 
adsorption of quaternary upon glassware. They 
have found that scratched glassware adsorbs more 
quaternary than new, unscratched glassware. Six 
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scratched test tubes reduced the concentration of 
a 1:50,000 solution of cetylpyridinium chloride by 
27 percent. 

These authors also reported that vigorous shak- 
ing resulted in foam formation, which lowered the 
concentration of the quaternary in the liquid phase 
by 9.8 percent with a concomitant increase of 
quaternary in concentration in the foam. They 
were, however, dealing with an extremely high 
dilution of the compound, 0.02 mg. per milliliter. 
The solution of quaternary that one uses for bac- 
tericidal purposes, 1:1000, 1 mg. per milliliter, is 
of high enough concentration that the adsorption 
by the vessel itself is negligible, unless it is badly 
scratched. 

Time, temperature, and concentration have been 
found to be determining factors in adsorption of 
benzalkonium (Zephiran) chloride U.S.P. by ob- 
jects immersed in such solutions. 


It is recommended that [for] original concentra- 
tions of this quaternary in use dilutions be made 
sufficiently great (1:750) to make allowances for 
adsorption upon immersed articles and leave con- 
tinued bactericidal activity in the residual solution. 

The high dilution 1:5000, which destroys all 
known vegetative cells except tubercle bacilli within 
10 minutes, is recommended as the limiting resid- 
ual dilution. 
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Assisted by Dorothy W. Errera, R.N. 


Q. You recently said that “tap water in most com- 
munities is sterile. Organisms can seldom be cul- 
tured from tap water in well-organized communi- 
ties.” If this is so, why do we bother to use dis- 
tilled water when making up germicides, and why 
do we quarantine the solutions? 
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A. The mineral content and the purity of tap 
water are two different things. While the latter 
may be compatible with the dispensing and use of 
disinfecting solutions, the former is in most in- 
stances highly incompatible. Calcium and magne- 
sium salts in some waters will render the quater- 
nary ammonium compounds almost useless as 
bactericides.* 


While it is true that certain other germicidal 
compounds are efficient when mixed with tap water, 
it is also true that even natural or soft waters con- 
tain enough mineral content to cause a deposition 
of crust, scale, or film on objects immersed in these 
solutions. 


Q. I am unable to find any information relative 
to the chemical sterilization of cystoscopes and fili- 
form catheters. Will you kindly give me your opin- 
ton? 


A. Cystoscopes and filiform catheters can be dis- 
infected by immersion in an aqueous solution of 
one of the quaternary compounds such as Urolocide, 
Detergicide, Zephiran, or Pheneen—if there is no 
likelihood of contamination with tubercle bacilli. 
They must be clean and dry when immersed. 


*See abstract, “Bactericidal Efficiency of Quaternary Ammonium 
Compounds in Different Waters,"”’ HOSPITAL TOPICS, May, 1957, 
Page 99.—Eb. 
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It is important, however, to realize that chemical 
disinfection does not destroy the virus of homolo- 
gous serum jaundice, and whenever the mucous 
membranes are broken, there is danger of trans- 
mitting this virus from one patient to another. For 
this reason, ethylene-oxide sterilizers have been de- 
veloped which will sterilize items previously re- 
stricted for chemical disinfection because of their 
poor heat tolerance. 


Q. Our anesthesiologist feels that ampoules with 
paper labels cannot be sterilized because of the glue 
under the label. Is this true? 


A. Germicide cannot reach the area protected by 
a paper label on an ampule. Hence, when the label 
comes loose on the sterile field, sheltered bacteria 
are released. Etched glass labeling assures proper 
identification throughout the shelf life of the drug 
and allows adequate disinfection. 


Q. Is Hibitane a germicide? 


A. Hibitane (1:6 di-4’-chlorophenyldiquanidohex- 
ane) is a germicide used widely in the United King- 
dom. Like many germicides, it is not sporicidal. It 
has recently been introduced in this country to 
maintain the sterility of surgical gut sutures pack- 
aged in plastic envelopes. It is adequate for this 
purpose because the plastic envelopes are sterilized 


before submersion in the germicide. The Hibitane 
solution is used merely as a means of maintaining 
sterility of the plastic envelopes in the dispenser. 


Q. We are using 35 percent isopropyl alcohol for 
disinfecting various instruments. Is this all right? 


A. Thirty-five percent isopropyl alcohol is too 
weak to be effective. For routine disinfection of 
instruments which have not been contaminated with 
blood or tissue fluid, 50 percent is adequate. When 
the tubercle bacillus is a likely contaminant, the 
concentration should be boosted to 70 percent. 


Q. Are telescopic instruments damaged by immer- 
sion in quaternary ammonium compounds? 


A. When made with distilled water, solutions of 
quaternary ammonium compounds are safe for dis- 
infection of telescopic instruments. Solutions made 
with tap water, however, precipitate an alkaline 
earth film around and on the lens. The disinfecting 
action of the quaternary ammonium compounds is 
impaired by the minerals found in natural or hard 
water. Alcoholic solutions attack the lens cement. 
These compounds do not kill the tubercle bacillus 
and cannot be used where contamination with this 
organism is a likelihood. 
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Q. Can you tell us why our instruments are rust- 
ing even though we are using an anti-rust tablet in 
our solution? 


A. When quaternary ammonium compounds are 
made with tap water or stored in soft glass bottles, 
the anti-rust agent is depleted and has no effect as 
an inhibitor. 


Q. Our new knife blades are coming with an oily 
film. Are these safe to use? 


A. The oil is cosmoline and is applied in manufac- 
ture to prevent corrosion. Newer supplies of blades 
are packaged in a corrosion-resisting paper which 
obviates the use of the oil. More recently, prepack- 
aged, sterile blades have appeared on the market 
which are ready for immediate use without prelimi- 
nary cleaning or sterilizing. Your oily blades can 
be sterilized in dry heat without removing the oil 
or disinfected in a germicide containing a fat solv- 
ent. If an aqueous disinfecting solution is used, 
the oil must be removed before the blades are im- 
mersed. 


Q. We are using sutures sterilized in a germicidal 
solution containing formaldehyde. During the 
course of the day, the level of solution drops as 
sutures are removed. Would the remaining sutures 
in the jar be considered contaminated if not covered 
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by the solution, or will the germicidal vapors main- 
tain sterility during an average day’s use? 


A. The germicidal activity of formaldehyde vapor 
in a closed container approximates that of the 
formalin solution. Depletion of solution during 
an average day of use is not serious. The volume 
must be replenished at regular intervals, particu- 
larly when unused; uncontaminated suture tubes 
or packs are returned for disinfection. 


Q. We are concerned with the proper procedure for 
the care of pick-up forceps. What kind of disin- 
fecting solution do you recommend, and how often 
should the forceps be autoclaved? 


A. Forceps should be steam-sterilized at regular 
intervals. The germicide selected for use with ster- 
ile transfer forceps should be volatile so that the 
vapors disinfect the inner side of the lid of the 
container as well as the legs of the forceps above 
that part submerged. An alcoholic-formaldehyde 
solution is most suitable. 


When sterile transfer forceps are used in areas 
in which the toxicity of the solution if drunk 
would be a hazard (possible areas are pediatric 
wards, outpatient departments, and psychiatric 
departments), it is better to forfeit a degree of 
security in asepsis in the interest of nontoxicity. 
Under these circumstances, a 1:750 aqueous solu- 
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tion of a quaternary ammonium compound is ac- 
ceptable. This same solution would be suitable 
for use in ophthalmologic surgery in which alcohol 
and formalin in residual solution on the forceps 
would be likely to injure tissues. 


Transfer forceps containers must be inspected 
daily to be certain that the proper quantity of solu- 
tion is present. When a quaternary ammonium 
compound is used, the germicide is discarded and 
replaced daily; when the alcohol-formaldehyde 
solution is used, the volume is merely replenished 
daily. 


Q. We are contemplating the cleaning and steriliz- 
ing of patients’ thermometers in the central supply 
room. Do you have any suggestions or recommenda- 
tions for this technic? 


A. You will find it more practical and economical 
to assign a thermometer to the individual patient. 
This thermometer can be stored at the bedside in 
a small jar containing one of the quaternary am- 
monium compounds. The thermometer must be 
wiped thoroughly with a bit of tissue following 
removal from the orifice. It can then be stored 
immersed in the germicidal solution until used 
again. 


Upon the patient’s discharge, his oral thermo- 
meter must be treated with a tuberculocide such as 


70 percent ethyl alcohol, a solution of Wescodyne, 
or one of the chlorinated orthophenyl phenols. 


Q. Is a solution of Wescodyne 75 p.p.m. injurious 
to Lucite and Tygon? 


A. The Wescodyne solution is not injurious to 
Lucite or Tygon, but it is not an efficient steriliz- 
ing agent for disinfection of the lumen of Lucite 
parts or Tygon tubing because any bubbles of air 
trapped in the lumen will prevent access of the 
germicide to the wall of the material, and hence 
there will be areas in which disinfection does not 
occur. Ethylene oxide is far superior for this pur- 
pose, because as the biomechanical equipment is 
permitted to warm to room temperature, the gas 
volatilizes and will sterilize the portions of ap- 
paratus in contact with residual air. 


Q. What is your opinion on picking up with the 
fingers cotton pledgets which have been soaking in 
a disinfectant solution? 


A. The most widespread technic for dispensing cot- 
ton pledgets or sponges which have been immersed 
in a germicide is that of using a pair of sterile 
transfer forceps. The sponges can be placed on the 
tray to be picked up subsequently by the fingers for 
scrubbing the skin. In blood donor clinics, it has 
become widespread practice to hold the sponge or 
pledget in the transfer forceps while the skin is 


165 











being scrubbed. Either technic described is satis- 
factory. 


Fingers should not be used to remove the im- 
mersed pledgets from a germicidal solution because 
the skin elutes germicide selectively from the solu- 
tion, leaving a lesser concentration behind each 
time the solution is entered. In this way the 
sponges carry increasingly dilute germicide and 
ultimately only distilled water to the field.* 


Q. I would appreciate information on sterilizing 
portions of the heart-lung apparatus such as the 
lucite containers, lids, and Tygon tubing. 


A. Heart-lung apparatus can be sterilized satisfac- 
torily after being completely assembled by simply 
flooding the fluid passages with a two percent saline 
solution of ethylene oxide. To accomplish this, 
the heart lung apparatus must be chilled to 5° C. in 
a refrigerator. The ethylene-oxide bottle must also 
be chilled to 5° C., as must the flask of saline and 
all the equipment used to handle the liquid ethylene 
oxide. 


Sufficient ethylene oxide is measured into the 
saline solution to make a two percent concentration. 





*For information on adsorption, see “Investigations on Adsorption 
of Benzalkonium Chloride U.S.P. by Skin, Gloves, and Sponges,” 
by Kundsin, Ruth B., and Walter, Carl W., A.M.A. Arch. Surg. 
75 : 1036-1042, December, 1957. Reprinted in HOSPITAL TOPICS 
36:108-118, February, 1958. 
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The biomechanical apparatus is then filled with the 
solution and the ends of the tubing closed tightly. 
The equipment is allowed to come to room tempera- 
ture. It can be considered sterile after six hours’ 
exposure. The apparatus is put into use by washing 
out the ethylene-oxide solution with sterile saline 
prior to priming the equipment with blood. 


Q. Can a solution of two percent ethylene oxide be 
purchased ready for use? 


A. Ethylene oxide can be purchased in liquid form 
from Distillation Products in Rochester, N. Y. Be- 
cause it volatilizes at 10° C., it must be refrigerated 
below that temperature before the bottle is opened, 
and it must be handled in cold syringes or gradu- 
ates. The two percent solution is readily made 
by adding two cc. of the liquid ethylene oxide to 
100 cc. of cold normal saline. 


Q. Do you think most wounds are infected by 
touch or by air-borne bacteria? 


A. Surgical wounds may be infected in several 
ways—from bacteria air-borne from the clothing 
of personnel with infections; from skin bacteria 
that escape into the wound through a punctured 
glove; from gross fallout of bacteria in dry air- 
conditioner slime, or from droppings of seborrheic 
dermatitis and hair clippings. 
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Infection implanted at the time of surgery usu- 
ally is manifest four to five days postoperatively in 
the form of a wet inflamed wound. Deeply implanted 
infection is usually manifest 10 to 12 days post- 
operatively with a low-grade fever. 


I do not believe, however, that these are the 
causes or manifestations of the bulk of surgical 
grief. I think most difficulties occur long before the 
patient comes to the operating room. While being 
prepared for surgery, the patient becomes colonized 
and carries the strain in his nasopharynx. During 
anesthesia, the mucous membrane of the nasophar- 
ynx is abraded, and portals for entry of infection 
are opened. 


Septic emboli which travel from the nasopharynx 
to the lungs and cause pulmonary vein thrombo- 
phlebitis are responsible, I believe, for delayed in- 
fections which occur three to four weeks postopera- 
tively. 


Q. Who do you think should be “infection officer” 
in a hospital? 


A. Who he should be is not important. He should, 
however, be an ingenious, hard-working, and sus- 
picious person with authority to gather data, to 
suggest and institute programs of control. Often 
the well-known individual in a hospital, the “old 
friend” type, is ineffectual in this respect, and a 


complete outsider may have to be called upon to 
achieve significant results. 


Q. What do you suggest for routine mattress han- 
dling after discharge of the patient? 


A. Several technics are feasible. First in order of 
convenience and safety is use of the ethylene-oxide 
sterilizer. With this equipment, the mattress is 
both deodorized and sterilized. If one does not have 
such equipment, protective barriers which can be 
disinfected terminally should be provided between 
the patient and mattress. Plastic mattress covers 
can be wiped clean with a detergent-germicide. Mus- 
lin mattress covers can be laundered when the pa- 
tient is discharged. Simple vacuuming, using equip- 
ment which either collects debris under water or 
exhausts to the outdoors, provides a measure of 
safety far greater than that achieved with the 
vigorous sweeping with a whisk which is so much 
a part of nursing-arts tradition. 


Q. Why are you against using safety razors for 
surgical shaves? 


A. A straight-edge razor leaves a clean, smooth 
surface, free of hair and desquamating epithelium, 
whereas the safety razor removes only a fraction 
of the hair and leaves the patient’s skin with 
multiple cuts and nicks. There is a difference 
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between using a safety razor on the skin of the 
face, which is shaved daily, and on an area which 
may never have been shaved before. 


Q. Do you think nail files might be a source of 
cross-contamination between personnel? We have a 
diamond nail file attached to a chain over each scrub 
sink. We also have containers of orangewood sticks. 
Is it necessary to autoclave nail files and orange- 
wood sticks each time after use? Would you rec- 
ommend discontinuing the use of a nail file in favor 
of orangewood sticks? At what point in the scrub- 
bing procedure do you recommend cleaning the 
nails ? 


A. Stainless steel nail files should be sterilized and 
provided at the scrub sink so that each individual 
can use a sterile one. Orangewood sticks are com- 
pletely useless devices because they are too soft and 
often leave slivers imbedded in subungual tissues. 
The subungual spaces should be scraped out with 
a sharp-edged stainless steel nail file sometime dur- 
ing the course of the scrub. It is preferable to do 
this beyond the midway point rather than at the 
onset, to prevent implanting bacteria in the skin. 


Q. Do you feel it necessary to shave patients for 
aDe&cC? 
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A. A heavy “beard” of pubic hair is hard to clean, 
particularly when blood accumulates there. Hence, 
the pubic shave before a D & C may not be essential 
bacteriologically, but from the point of view of 
patient comfort, it is very essential. 


Q. Have you changed your opinion on the 24-hour 
sterile skin prep? 


A. The “sterile” 24-hour skin preparation con- 
tributes nothing to asepsis. It creates panic in 
the patient; the dressing keeps the skin wet with 
perspiration in which bacteria proliferate, and the 
patient arrives for surgery with macerated skin. 


Q. Where can we get the lubricating germicide 
you recommend in place of glove powder? 


A. The solution can be made up in the hospital 
pharmacy as follows: 


Mephiven ABB .. occ cvicsccss 25 ce. 
GN Gacatoadtectss. 5 ce. 
ER Oe Sere .665 cc. 
Distilled water qs. ad. ....... 1,000 ce. 


Rub 5 cc. on each hand and allow to air-dry. 


Q. We are using germicidal soap for scrubbing in 
surgery. Our pharmacist says it should be auto- 
claved prior to use. Do you agree? 
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A. Many soaps do contain bacteria, because the 
germicides used are often ineffective. This is par- 
ticularly true of bar soap, in which there often is 
not enough moisture present to permit the germi- 
cides to be active. 


I have not found bacteria in liquid preparations 
containing hexachlorophene; hence I do not feel 
that these agents need be autoclaved prior to use. 
The potential breakdown in this thesis lies in the 
opportunity for contamination created by crude 
transfer technics from stock supplies to dispensers, 
flasks, and so forth. The problem is not difficult 
to settle in your own hospital. Have your bacter- 
iologist culture your soap or detergent supply. 


Q. When we use the floor disinfection method you 
describe—that is, flooding and wet-vacuum pickup 
—must the solution remain on the floor any par- 
ticular length of time? 


A. By the time 10 liters of solution are spread over 
the floor and any one area is cleaned up, there has 
been exposure for at least three minutes, which is 
sufficient for the job. 


Q. Should we air our operating-room mattresses 
routinely as the wards do? 


A. Airing mattresses and bedding satisfies the 


housewifely urge and makes them smell better. This 
concept of sanitation crept in years ago. Except for 
the oblique benefits obtained from exposing the 
usual pallet of splotch and stain to view, such 
energy is better directed. The staphylococcus lives 
for several weeks on a mattress. The tubercle bacil- 
lus survives for several years in dried sputum. 


Q. We are considering the use of ultraviolet to 
control our infection problem. Do you approve? 


A. Ultraviolet radiation has a surface effect only. 
Bacteria which are hit directly by ultraviolet rays 
are destroyed, but bacteria protected in dirt, in 
the shadows of dirt, or in droplets are not affected. 


Q. How can nurses tell the medical staff about 
sepsis and good technics without antagonizing the 
staff? 


A. Ask questions to start discussion. Don’t phrase 
the question so pointedly it provokes defensive 
thought, but rather ask for information that you 
believe will prompt discussion. Also, culture sup- 
plies, masks, floors, bedding, and air to demonstrate 
the need for reconsideration of aseptic technics. 
The most haughty individual can be humbled by a 
revealing culture; co-operation, self-compelled, 
usually results. 
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the presence of organic matter. Solutions of 
Warexin made from material stored at tempera- 
tures higher than 70° F. were not consistently 
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dures are described in detail. 


The bactericidal and sporicidal effects of 
Warexin were compared with two other hypo- 
chlorite solutions containing equivalent amounts 
of hypochlorous acid. The germicidal effect of 
the latter two was slightly less than that of 
Warexin, but when the pH of one of these 
other hypochlorite solutions was adjusted to 
that of Warexin, germicidal activity was com- 
parable. 


The effect of Warexin in concentrations of 
0.25 percent or lower is definitely negated by 


More than two hours of hard scrubbing might 
render the skin sterile. This is an unlikely 
possibility in any hospital; hence “degerma- 
tion” is suggested as a more proper term to 
describe the technics which lower the bacterial 
counts of skin. 


Two types of skin flora are generally recog- 
nized—the “resident” organisms—those which 
are embedded in fat, crevices, and sebaceous 
glands; and the “transient” organisms—those 
picked up by contact with things and/or peo- 
ple. The latter are loose on the skin and are 
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easily removed by washing. The resident flora 
can be effectively reduced by the application 
of germicides and kept to a minimum by re- 
peated use of such germicides. 


When exposed skin meets contaminated sur- 
faces repeatedly, the transient organisms pick- 
ed up may become highly pathogenic residents. 
Because the skin has no inherent powers of 
self-disinfection, antiseptics must be relied 
upon to reduce bacteria to a safe minimum. 
A bacterial flora count of 200,000 is considered 
“surgically secure.” 


In this review, the authors present a chrono- 
logical summary of the development of the 
major skin disinfectants and their relation- 
ship to six basic criteria for adequate skin dis- 
infection. These are: 


(1) That a disinfectant be effective against 
both resident and transient flora; (2) that it 
have a surface tension low enough to allow 
maximum contact with the surface of the skin; 
(3) that it be effective in the presence of or- 
ganic material, including soap; (4) that it be 
nonirriating; (5) that it have an action which 
is more than the mere formation of a film on 
the skin, and (6) that it be inexpensive. 


No conclusions are offered, but a critical re- 


view is presented of the literature on iodine, 
the alcohols, the mercurials, Zephiran, pHiso- 
Hex, and three more recent antiseptics—<Acri- 
zane, Heliogen, and Chlorpactin WCS 90. 





Wechsler, H., Lattimer, J. K., Rosenblatt, G., and 


Goldman, M.: “Studies on _ Sterilization 


of 


Cystoscopes.” Am. Rev. Tuberculosis and Pulmon. 


Dis. 76:909, Nov., 1957. 


Cystoscopes present many problems in disin- 
fection, not the least of which is the ever- 
present potential hazard of the Mycobacterium 
tuberculosis. In this study, five disinfectants 
were tested for tuberculocidal properties: an 
iodophor, three orthophenol phenolic compounds, 
and an alcoholic-formaldehyde solution. Also 
included were studies with formalin solution. 


Cystoscopes were inoculated with pathogenic 
M. tuberculosis recovered from patients with 
renal tuberculosis. After immersion and culture, 
it was found that one percent formaldehyde is 
not effective after 30 minutes’ exposure. Five 
percent formaldehyde was effective in 15 min- 
utes. The alcoholic-formaldehyde three and 
one-half percent solution was uniformly effec- 
tive after five minutes’ exposure. 

Two orthophenolics were effective after 30 
minutes; the third, after one hour. There is 











some conjecture that some strains of M. tuber- 
culosis may be resistant to this agent. The 
iodophor was consistently effective in 30 min- 
utes and had excellent detergent properties. 


The authors stress the importance of careful 
rinsing of instruments soaked in formaldehyde 
solutions before handling or use, to avoid 
severe dermatitis in personnel and severe tis- 
sue reactions in patients. 


(ED. NOTE: No mention is made in this study 
of the effect of any of the agents on lens cement 


had respiratory difficulty, and frothy fluid was 
aspirated from the lung. 


Artificial respiration with oxygen was start- 
ed, and four hours after surgery the patient 
had apparently recovered from her distress. 
She no longer coughed up froth, and the rhon- 
chi and rales had disappeared. In the course 
of investigating the events leading up to this 
patient’s difficulty, it was discovered that the 
endotracheal tube had been disinfected in para- 
formaldehyde and had not been rinsed after 
disinfection. It was concluded that residual 





or conducting systems.) formaldehyde in the tube mixed with secretions Z 
which gravitated into the dependent lung and s 
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thesiology 18:505, May-June, 1957. and circulatory depression. . 
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throughout the four-hour procedure. There attempt to evaluate the role of residual deter- 
was little response to atropine and methoxa- gents on this equipment. 7 
mine. At the end of the procedure the patient In the stress of operating room routine, cer- 
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tain laxities inevitably develop, one of which 
is inadequate rinsing of washed equipment. 
In this study, five Javanese macaque monkeys 
were induced with intraperitoneal Nembutal, 
and spinal anesthesia was administered using 
syringes which had been soaked in various 
detergent solutions for one hour and sterilized 
without rinsing. 


Animals were observed for six to 14 months. 
One animal became clinically paraplegic four 
months after his first anesthesia. The other 
four appeared clinically normal, but at autopsy, 
the spinal cords and their investments in all the 
animals showed arachnoiditis and nerve tissue 
damage. 


to be observed in the use of beta-propiolactone 
are outlined in detail. 


A chemically stable combination of iodine and 
polyvinylpyrrolidone was tested on bacteria ob- 
tained from pathologic processes: Micrococcus 
pyrogenes var. aureus; Salmonella typhosa; 
Streptococcus hemolyticus; and Pseudomonas 
aeruginosa. 


Aqueous solutions containing 1 percent free 
iodine, in dilution up to and including 1:10, 
killed on contact and within 15 seconds all the 
bacteria in a 4-mm. loop. These results were 
consistent with and without the presence of 


Gershenfeld, Louis: “Povidone-Iodine as a Topical 
Antiseptic.” Am. J. Surg. 94:938, December, 1957. 


LoGrippo, G. A., Burgess, B., Teodoro, R., and 
Fleming, J. L.: “Procedure for Bone Sterilization 
with Beta-Propiolactone.” J. Bone and Joint Surg. 
89-A:1356, Dec., 1957. 


The experimental methods used for removing 
pathogenic organisms from animal tissues are 
described, and a simple, rapid, inexpensive 
method for applying these technics to the pres- 
ervation of human material is presented. The 
technic is practical for small hospitals and has 
yielded specimens which have been used with 
excellent results in 50 operations. Precautions 


blood (10 percent) or blood serum (5 percent). 


Ld 


The combination is reported to be a more 
stable solution of active iodine because vapor 
pressure of the iodine is reduced. It is reported 
to be seldom irritating to skin or mucous mem- 
branes and to be without the disadvantage of 
staining. Residual color left on the skin after 
use is removable with water. 
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Chiara, Nicholas: “A New Lotion for Newborn 
Skin Cleansing.” N. Y. State J. Med. 57:2391, July 
15, 1957. 
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Even with meticulous nursery technics, non- 
specific rashes in the newborn may reach as 
high as 25 percent. Methods of skin care range 
from a “no bath” technic through soap and 
water, oil and antiseptic lotion. The “no bath” 
technic is apparently the best from the point 
of view of saving the newborn’s skin but the 
least acceptable from an esthetic point of view. 
In this study, contraindications to the use of 
soap and oil are discussed as well as the advan- 
tages of antiseptic lotions. 


A product containing methylbenzethonium 
chloride (Diaparene) was studied on a series of 
newborn. One group was cleaned with mineral 





oil; the second with a hexachlorophene lotion, 
and the third with the quaternary ammonium 
lotion. The infants were studied for six days 
after birth. Rashes occurred in 21.4 with oil; 
in 10.3 with the hexachlorophene lotion, and in 
5.9 with the quaternary ammonium lotion. 


No irritation or sensitivity was noted after 
use of the lotion. The authors conjecture that 
one reason for the success with this treatment 
may be the presence in the lotion of magnesium 
citrate, which promotes normal skin respira- 
tion, in itself a major factor in the prevention 
of skin rashes. 
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A Sterile, Waterproof 


Plastic Operative Field 


By Carl W. Walter, M.D., and Richard E. Wilson, M.D.* 


@ Bacteria resident in the skin glands and hair 
follicles escape destruction during the usual pre- 
operative skin preparation. During the course of 
a long operation, these bacteria multiply and are 
exuded to the surface in sweat and sebum as a 
result of manipulation and the physiologic re- 
sponse to surgery and anesthesia. 


Surgical drapes of many varieties have been 
contrived to exclude these skin bacteria from the 
operative site. Textile drapes of towels or stockin- 
ette accomplish little beyond hiding the skin. Films 
of germicides or liquid plastic have not proved per- 


*From the department of surgery at the Peter Bent Brigham Hos- 
pita] and the Harvard Medical School, Boston. 


manent enough to afford protection throughout a 
lengthy procedure. 


Drapes of polyvinyl sheet with an adhesive sur- 
face have been useful, but the limited adhesive 
area makes application of such drapes difficult. 
It also predetermines the location, size, and shape 
of the incision. Adhesion to the skin is erratic 
and insecure. 


The perfection of an elastic, transparent, per- 
sistently tacky adhesive permits the application 
of a polyvinyl sheet, 2 mil thick, over the entire 
operative site. After the customarily wide disin- 
fection of the skin, the area is flooded with iso- 
propyl! alcohol to assist in drying the surface. The 
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sterile adhesive is then sprayed on the skin by the 
circulating nurse and is permitted to dry. The 
pink tint demarcates the adhesive area and assists 
in the application of a uniform coat. 


The polyvinyl film is supplied as a roll, 24” x 42”, 
interleaved with a special paper to assure penetra- 
tion of steam during sterilization and to prevent 
sticking of the plastic.** 


The roll is packaged in a paper sterilizing tube, 
one end of which is folded and sealed by the 
manufacturer to provide a sterile lip for extrusion 
of the roll onto the nurse’s table. The opposite 
end is left open during the 30-minute exposure 
to saturated steam at 250°F. in the hospital steri- 
lizer. The package is closed at the end of the 
sterilizing cycle by folding the paper tube on 
itself several times and sealing it with pressure- 
sensitive tape. 


The polyvinyl sheet is unrolled on the nurse’s 
table and held over the skin of the operative site 
by gloved and gowned assistants on either side of 
the field. It is smoothed on the skin with a gloved 
hand, beginning at the contemplated line of inci- 
sion and working toward the periphery. 


The textile operative sheet is then applied as 


**The adhesive and drape are commercially available as Vi-hesive 
and Vi-drape from the Aeroplast Corp., Dayton, Ohio. 
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usual. The adherent plastic sheet is incised with 
the skin. Because it is transparent, anatomic 
landmarks are readily recognized. When the oper- 
ative findings dictate modification of the incision, 
extensions can be made. Secondary incisions can 
be located readily if the adhesive has been sprayed 
over a wide area. 


When skin closure is imminent, the film is 
stripped from the edge of the wound to accommo- 
date the sutures. The plastic is peeled off the 
skin at the end of the operation. 


If the wound is drained or an enterostomy or 
marsupialization accomplished, the drape can be 
mobilized at the periphery and folded over the 
gauze to form an occlusive dressing. Patients in 
whom local anesthesia has been used have denied 
discomfort from removal of the plastic. 


The polyvinyl usually pulls away from the 
adhesive. The latter remains on the skin as a 
protective film under adhesive tape or casts. It 
can be peeled off painlessly on the fifth or sixth 
postoperative day. 


The film is sufficiently elastic to permit molding 
to anatomic contours. When a large convexity 
must be accommodated, such as the breast or 
head, the film can be preshaped by stretching it 
over an inverted dressing basin immediately prior 
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to application. An extremity is draped by wrap- riologic barrier to exclude discharge from sinuses, 
-- ping the film around it and rolling the redundant fistulas, enterostomy, or unhealed wounds from the 
= | ends together opposite the incision. Spring clips surgical incision. It provides a means of isolating 
such as are used on traction splints can be applied gangrene and ulcer from the operative field. In 
=e to hold the rolled plastic snugly. head and neck surgery, the respiratory passages, 


anesthesia apparatus, and anesthetist’s fingers are 
visible, yet barred from the aseptic area. 


The use of this plastic drape provides a bacte- 
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Technic For Use 
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2. The plastic drape is extruded from the paper 
sterilizer tube onto the nurse’s table. The drape 

is separated from the paper interleaf in various ways, 
as shown in 2a, 2b, and 2c. 
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2a. The package can be unrolled so that the edge of the 
plastic can be grasped. The roll is then dropped and 
shaken to free the paper. 


2b. The roll can be unrolled on a sterile table three to four 
inches to expose the plastic. The drape is pinioned 

to the table with the right arm while the left hand pulls 
the paper out as the drape unrolls on the table. 


2c. The package can be unrolled to permit the plastic 

to be grasped in the right hand. The drape is gathered 
into the hand as the roll is played out of the 

opposite hand. The paper drops to the floor. 
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8. The drape is held lengthwise at the corners 
as it is passed across the operative field 
where the adhesive has been permitted to dry. 
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4. The plastic is held taut and lowered to the 
field. One hand is used to fix the film to the 
contemplated line of incision before smoothing 
it toward the periphery. 





5. Operative drape is applied in the 


The incision 


is made through the plastic film. 


customary manner. 
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6. When the skin closure is in order, the 


film is peeled back from the wound edge to 


permit placement of sutures. 
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7. After the wound has been dressed, 
the film is pulled off. 
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Assisted by Dorothy W. Errera, R.N. 


Q. Recently an instrument washer-sterilizer was in- 
stalled in our O.R. During the automatic cycle the 
temperature reaches 270° F. and the pressure 28 lbs. 
It remains at this point only 20 seconds. I feel this to 
be inadequate, but the firm representative claims it is. 
I would appreciate your advice. 


A. Figure 110 on page 146 of Aseptic Treatment of 


Wounds is a process chart for an automatic washer- 
sterilizer. Note that the temperature in the sterilizer 
reaches 270° F. (132° C.) at the height of its curve. 
The steam is then automatically turned off and the water 
is drained. During the drainage period, the instru- 
ments are subjected to steam at 270° F. instead of 
water, and hence there is an adequate period of ex- 
posure to insure sterilization. 


Q. How long do sterile cellophane commerical packages 
stay sterile? 


A. If stored properly and protected from puncture, 
these packages are sterile indefinitely. When pur- 
chasing “sterile” supplies, be sure they can be removed 
from the package without contamination. Also, be- 
ware of packages marked “sterilized’”—this implies the 
contents were once sterilized but guarantees nothing 
of the current status. Supplies purchased for sterile 
use should be plainly marked “sterile.” 


Q. Is it necessary to place 4 x 4’s in gloves before 
sterilization? 


A. Some means must be provided to keep the glove 
surfaces separated to allow for an exchange of air 
and steam in the sterilizer. This may be the tab of a 
glove wrapper specifically designed for this purpose 
or a sponge placed between the inner surfaces of the 
turned-back cuff. The under surface of the turned-back 
cuff does not make snug enough contact with the outer 
glove surface to warrant the use of a sponge separator. 
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Q. Is it ever possible to have dirty steam? Com- 
mercial laboratory reports show the steam to be 
pure, but our instruments come out of the sterilizer 
oily and pitted. 


A. It is difficult to get dirty steam because in the 
process of steam formation itself, the gurry and 
debris of dirty water are left behind in the boiler. 
If the steam is coming from a power plant, where 
the process steam first.passes through a turbine, 
there may be oil present. This is very unlikely, 
however, because exhaust steam is used for such 
purposes as heating water. If an electrically heated 
steam generator is used, it is possible that impurities 
such as alkali earth salts are accumulated in the 
generator and carried through with the steam. 


Q. Are the sterilizer gauges important for deter- 
mining whether your goods are being sterilized? 


A. Gauges tell you whether the steam in the ster- 
ilizer is in a microbicidal range. If the pressure 
reading and the temperature reading in the exhaust 
line coincide, you are assured that microbicidal 
steam is present. Neither of these can assure proper 
penetration of the steam to all parts of the sterilizer 
load. Sterilization depends on a knowledge of the 
elements of proper packaging and proper loading, 
coupled with a knowledge of the proper operation 
of a sterilizer. 
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Q. Is there any danger in use of the O.R. ster- 
ilizer by the bacteriologist for his cultures? 


A. There is no hazard once the material is in the 
sterilizer, but there is considerable hazard involved 
in bringing the material to the operating room and 
contaminating the area with slipshod technics of 
culture handling. Also, dirty clothes and shoes are 
indigenous to most hospital laboratories, and per- 
sonnel from these areas should be barred from the 
O.R. unless clothing and shoes are changed. 


Q. Can polyvinyl tubing be steam-sterilized? 


A. At temperatures lower than 250° F., polyvinyl 
tubing can be sterilized several times. If the steri- 
lizer creeps up above this temperature, the mate- 
rial will break down. A type of polyvinyl tubing 
can be purchased which is specifically intended for 
steam sterilization. 


Q. Is there any danger of superheating at 270° F.? 


A. The temperature rise in the 270° F. high-speed 
sterilizer is quicker, there is no chance for heat to 
dissipate, and there is great danger of superheating 
if textiles are exposed to this temperature. Sterili- 
zation at 270° F. should be reserved for instru- 
ments, glassware, and other materials for which the 
element of time is important. There is no point to 
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exposing textiles, suture material, and rubber goods 
to the destructive action of the added heat. 


Q. Can an electric oven be left on all night? 


A. An electric oven can be left on indefinitely. 


Q. How often should cans of dry sponges be re- 
autoclaved? 


A. Immediately and every time the lid is removed. 


Q. Where would you suggest locating the ethylene- 
oxide sterilizer in the hospital? 


A. An ethylene-oxide sterilizer in the central sup- 
ply room can be used for processing material used 
throughout the hospital. 


Q. Do you think blankets have a high absorbency 
for ethylene oxide? 


A. If the blankets are new and natural wool oils 
are present, there is a great deal of absorbency. If, 
however, the blankets have been laundered, there is 
practically none. 


Q. Is it all right to set up packs, store them 
unsterile, and sterilize them as needed? 


A. It is better practice to make up packs with 
linen which is fresh from the laundry and which 
contains some residual moisture, and to sterilize 


the packs promptly. This will eliminate the like- 
lihood of superheating. The sterile packs can be 
stored until used. 


Q. We are closing our packages with pressure 
sensitive tape and not dating them, as we do not 
believe in resterilization and our sterile supplies 
are seldom on the shelf for more than two or three 
days. The other day during an inspection we were 
reprimanded because there was no date on the pack- 
age. Do you think this is right? 


A. Dating packages was a technic originally 
adopted as a means of identifying packages which 
had been through the sterilizer. Personnel were 
conditioned to treat supplies which carried no such 
mark as unsterile. The use of moist heat indicator 
tape on packages obviates this technic, but dating 
is still useful in assuring a first-in, first-out technic 
of storage and use. 


It must always be kept in mind that pressure- 
sensitive tape is not a sterility indicator. It gives 
no indication of the sterility of the contents of the 
package. It does, however, indicate that the pack- 
age has been exposed to saturated steam at a 
temperature and for a time adequate to effect the 
change in the tape’s markings. 
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Q. What do you think of putting up packs ahead 
of time and watering them before sterilization’ 


A. This is not feasible because it is impossible to 
hydrate the material in the center of the pack. 
During the sterilizing cycle, superheating of the 
center of the pack occurs. The problem is identical 
with that encountered when packs are resterilized 
without being disassembled and hydrated through- 
out. The textile fibers are dry and dehydrated and 
grab the moisture from the steam. They become 
superheated by dissipation of latent energy and are 
unsterile at the end of the cycle because the free 
moisture essential for microbicidal action is absent. 


When long-term storage is contemplated, it is 
much more practical and economical to wrap the 
sterilized packs in an outer wrapper of heavy paper 
or plastic. 


Q. Is superheating a problem with instruments? 


A. Sterilization of instruments is a surface phe- 
nomenon. Metal does not take in water. Energy 
exchange occurs at the surface. Superheating is 
only a problem with materials which can be de- 
hydrated and which have a capacity to adsorb mois- 
ture. 


Q. We are having difficulty getting our surgery 
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linen mended as we think it should be done when 
there are holes. The laundry supervisor has sug- 
gested the use of mending tape. Do you think that 
would be safe as far as sterilization is concerned, 
and would it withstand sterilization? 


A. I can see no contraindication to using mend- 
ing tape on torn linen. Since it is sealed in place 
with heat, I would expect it to withstand steriliza- 
tion. 


Q. In our central sterile supply, we rotate our 
sterile goods, using a first-in, first-out routine. 
We do not have any difficulty with ordinary trays 
which are used often. However, some of our trays 
are used infrequently. These special trays are wrap- 
ped in four layers of muslin and are stored on 
open shelves. We are wondering if you have a 
standard on time limits between sterilizing. What 
do you think of resterilizing each month and using 
one wrapper of double layers of muslin? 


A. Supplies wrapped in a double-thickness muslin 
wrapper so that all surfaces are covered with four 
thicknesses of muslin can be stored indefinitely in 
a clean, dry, dust-free, vermin-free environment. 
The first-in, first-out routine usually keeps inven- 
tory current, so that there is no problem of long- 
term storage, but when the latter does occur, an 
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additional wrapper of Kraft paper or plastic can 
be put over the sterilized tray to protect the package 
from deleterious influences. The extra wrapping 
may seem a chore, but it is less expensive than 
resterilizing. 


Q. Is there any objection to including a metal basin 
in a laparotomy kit? 


A. A basin can be included provided it is posi- 
tioned so that it will always spill air in the sterilizer. 


Q. Is there any objection to a laparotomy pack 
larger than that described in Aseptic Treatment of 
Wounds? 


A. This pack is the largest which we know can 
be safely and surely penetrated and sterilized in 
30 minutes at 250° F. If you feel you need any- 
thing larger, you must rearrange the contents so 
that penetration will be quicker. To be absolutely 
certain of penetration, you should place a thermo- 
couple in the center of a sample pack and actually 
measure the time necessary for the center of the 
pack to come to sterilizing temperature. 


Q. If you put a ce. of water in the bottom of a 
jar with sutures or sponges, is that enough so that 
the jar can be sterilized standing upright? 


A. Enough moisture must be provided so that as 
the vessel is heated, the water will be turned to 


steam and will purge the air from the jar. One 
ec. water will turn to 865 cc. of steam and purge 
the air from an empty 500-cc. jar. 


When textiles are included, additional moisture 
must be added to moisten the textile. It is safer, 
therefore, to position hollow vessels in the steri- 
lizer so that air can spill out freely and steam can 
fill the entire contents quickly and surely. 


Q. Does it make any difference how many basins 
go into a basin kit? 


A. Any number of basins can be included in a kit, 
provided they are positioned so that each will stand 
on edge in the sterilizer. 


Q. How can we fold a large rubber sheet for ster- 
tlization ? 


A. Impervious material such as rubber cannot be 
folded because steam will not penetrate to the 
center. The sheet should be rolled loosely so that 
there will be a free exchange of air and steam in 
the center as well as at the peripheral layers. 


Q. I recently read a statement that factory pre- 
wrapped items were not suitable for O.R. use. 
If this is so, can you explain why? 
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A. Factory pre-wrapped items are satisfactory for 
use in the operating room if they are well-wrapped 
during manufacture; clearly marked “sterile”; and 
properly stored in the hospital. They must be 
packaged so that contents can be passed to the sterile 
field without contamination. Perhaps the misunder- 
standing is related to the fact that these articles 
cannot be sterilized in the steam sterilizer without 
being removed from their original wrappers. Be- 
ware of articles marked “sterilized.” This implies 
the contents were sterilized at one time but gives 
no assurance of their current state of sterility. 


Q. How are interstitial radium needles sterilized? 
A. They can be sterilized in steam and should be 
terminally sterilized promptly after removal. 

Q. What are your feelings about paper envelopes 
for sterilizing hypodermic needles? 


A. Needles cannot be truly sterilized in any paper 
wrapper without some provision to prevent penetra- 
tion of the tip. 


Q. Can you think of any reason for suture needles 
bending and breaking? 


A. If the steel used in suture needles is improperly 
tempered, it will be hard and brittle and the needles 
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will bend and break. Hence, it is important to buy 
the best grade of needle available, from a reliable 
manufacturer. 


Q. How long are syringes considered sterile after 
they have been sterilized unwrapped with plastic 
tips ? 


A. Indefinitely if they are kept dry. 


Q. In preparation of syringes, would it be pos- 
sible to put syringes in a paper bag when using 
steam sterilizers as dry-heat sterilizers? 


A. Syringes packaged in bags for sterilization in 
dry heat would require longer exposure than four 
hours, in that more time would be required for suffi- 
cient heat to cross the bag’s surface and be carried 
by the dry air within the bag to the syringe. 


Q. We are concerned about the proper procedure 
for postoperative urinary drainage with both 
retention catheters and supra-pubic catheters. At 
present we are using rubber tubing and also plastic 
tubing. This tubing is sterile. A rubber stopper, 
sterile, is inserted into a non-sterile glass jug. Is 
it necessary to have the rubber stopper sterile? Is 
it possible for bacteria to grow up the tube? 


A. Sterilization of drainage equipment at inter- 
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vals of 3 or 4 days is essential to control the growth 
of urea-splitting organisms in urine. This simple 
precaution is an excellent way to avoid the devel- 
opment of odor in wards where patients with genito- 
urinary complaints are cared for. Disposable 
transparent plastic drainage tubing is used widely 
because incrustation does not occur and cleanliness 
is easier to attain. Plastic bags for the collection 
of urine eliminate the hazard of broken glass and 
are lighter and more comfortable for the ambula- 
tory patient to manage. 


Retrograde siphonage of urine in ambulatory pa- 
tients is a bacteriologic hazard that is often for- 
gotten. This is an obvious reason for utilizing 
sterile drainage equipment. A continuing flow of 
urine cannot be depended upon to prevent bacteria 
from gaining access to the bladder by growing 
upward through a column of stagnant urine. Re- 
member that a bacterial generation is but 20 
minutes. 


Q. How long would you consider ampoules sterile 
which are sterilized by steam and then kept stored 
in jars without any solution? 


A. Stock supplies of sterile goods are contam- 
inated once the first item has been removed. The 
hazard of air-borne contamination—including con- 
tamination resulting when personnel speak over 


open containers—makes it almost impossible to 
justify this means of storing and dispensing sterile 
goods. Ampoules of heat-stable drugs are best ster- 
ilized in glass tubes or cellophane tubing—individ- 
ually packaged and dispensed as needed. 


Q. We are sterilizing suture material on bits of 
plastic tubing. Do you approve? 


A. Suture material must not be sterilized on wood, 
plastic, or rubber because heat affects the lignum 
in the wood, polymerizers in plastic, or plasticizers 
in rubber, and deposits are left on the suture mate- 
rial which are likely to cause reactions in patients. 


Q. What are your suggestions for sterilizing wire 
sutures ? 

A. The first thing to remember when packaging 
wire for sterilization is that kinking, folding, and 
twisting all make an unwieldy mess of useless mate- 
rial. Also, kinks and bends weaken the suture ma- 
terial. Wire can be sterilized on a reel which keeps 
the strands straight or can be cut into strands and 
sterilized in glass tubing. 


Q. What solution do you recommend for disinfec- 
tion of eye instruments? 


A. The problem of transmission of homologous 
serum jaundice is as acute in eye surgery as in any 
other type of surgery. Hence, instruments con- 
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taminated with blood and tissue fluid must be ter- 
minally sterilized in heat. Good stainless steel] in- 
struments will withstand exposure to heat. Whether 
steam or dry heat be used, care must be taken to pro- 
tect the delicate biting and cutting edges from dam- 
age. Recently ethylene-oxide sterilizers have been 
introduced for specifically sterilizing this group of 
instruments. 


Q. Should tonsil suction tubing be sterile? If so, 
how do you recommend sterilizing it? For the 
last 15 years I have been working in operating 
rooms. I have been taught that the mouth w not 
a sterile field. Therefore, I thought it was sufficient 
to wash tubing well with G-11 and wipe with al- 
cohol the end that goes over the drape. 

A. The mouth is indeed an unsterile field. A wide 
range of bacterial contaminants resides in the 
mouth and nasopharynx. To prevent cross-infection 
among patients and personnel, terminal disinfection 
of instruments used in the mouth is imperative. 
Cleaning such as you describe removes gross soil 
but provides no factor of safety, either for sub- 
sequent patients or personnel handling the con- 
taminated tubing. 

Rubber and heat-stable plastic suction tubing 
is available, and it is no burden to provide each 
patient with a length of sterile suction tubing. If 
properly handled, rubber tubing will withstand 
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repeated exposure to saturated steam at 250° F. 
without losing its rigidity. 


Q. Is it necessary to apply vacuum when sterilizing 
gloves? 

A. In any instance, gloves are removed from the 
sterilizer promptly at the end of the cycle to spare 
them exposure to residual heat in the sterilizer. 
Vacuum applied at this point will diminish the 
cooling period some but not enough to be of any 
significance. 


Q. We are having difficulty sterilizing catheters in 
cellophane tubing. Have you any suggestions? 


A. Clean catheters which are rinsed with distilled 
water immediately prior to packaging can be steri- 
lized in Weck tubing with both ends sealed. One 
difficulty, however, concerns distention and rupture 
of sealed tubing during the sterilizing process. In 
other instances, the tubing collapses so snugly about 
the catheter that the latter is difficult to remove. 


For these reasons, it has been our practice to 
sterilize the catheter with one end of the tubing 
open. The catheter, threaded through its draw-out 
paper is folded in the conventional fold that pro- 
vides a sterile lip through which the catheter can 
subsequently be removed. The opposite end is left 
open and is closed after sterilization with pressure- 
sensitive tape. 


-- 
__| 


{ ! ) 
ee | 


| 


f ! 
‘ ’ 
oa 


‘ 
1 


| 
. 


' Rael | , 
Fe ew 
— 


\ 
= 


4 
—— 


| 
— 





Q. We are doing up hypo needles in glass tubes 
which suspend the needle in the neck. We are using 
paper to cover these tubes, because we felt the rub- 
ber stoppers which came with the tubes would not 
allow steam in and out through the rubber stopper. 
We then mark the needle size on the paper cover. 
Will you kindly advise? 


A. You are correct in your assumption that rubber 
stoppers impede air clearance from needle tubes, 
but remember also that certain paper caps do not 
allow for such clearance in the time allotted the 
usual sterilizing cycle. A cotton pledget for stopper 
in these tubes would be simpler to apply and a bet- 
ter medium for the exchange of air and steam. 
Marking the needle size on the cap of a clear glass 
tube seems a bit of “carrying coals to Newcastle.” 
Q. What is the common opinion on sterilizing 2-cc. 
syringes in quantity as against individual wrap- 
ping ? 

A. The disadvantage to sterilizing common con- 
tainers of syringes is that once the container is 
entered for the first selection, the balance must be 
considered contaminated. It is only in a controlled 
environment such as the operating room, where 
personnel are masked and sensitive to good transfer 
technics, that the common container can be consid- 
ered safe to use. 


Preparing large quantities of syringes for hospi- 


tal-wide use is a minimal chore using the technic 
whereby syringes are sterilized in dry heat, assem- 
bled, unwrapped, with the tip protected by a plastic 
sheath. (See HOSPITAL TOPICS, February, 1954, 
pp. 81-82, for an article describing this technic.— 
EDITORS) 


Q. Can aluminum foil be used for dry-heat steriliza- 
tion? Must one end be left open? 


A. Instruments can be wrapped in aluminum foil for 
dry-heat sterilization. The end need not be left open, 
because there is no problem of penetration or air 
clearance. Bacteria are destroyed by the radiant 
dry-heat. 

There are two points which should be remembered. 
One is to provide a sufficient period for heating the 
instruments, because the aluminum foil wrapper is 
effective insulation. The second is to inspect the 
package for perforation as it is being unwrapped. 
The sharp points of instruments are quite likely to 
tear the aluminum foil. 

Aluminum foil can also be used for wrapping ar- 
ticles for sterilization by steam. Here, a pathway 
for an exchange of air and steam must be provided 
by one open end. 
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Clean, assembled syringes are sealed in ap- 
propriate containers and placed in single lay- 
ers on trays of galvanized sheet metal, 
17x11x1.5. The trays are loaded on a moving 
belt which passes through an insulated tunnel 
heated with four infrared projectors. The 
syringes are exposed to 180° C. for 11 minutes 
and emerge sterile, sealed, and ready for use. 

The heating time of syringes of different 
sizes in different containers was tested, and 
it was found that a 2-cc. syringe in a Pyrex 
test tube reached 180° C. in three minutes. 
The same size syringe in a dull black, anodized 
container reached 180° C. in three and one-half 
to four minutes. In a dull aluminum container, 
the 2-cc. syringe required four and one-half 
minutes to reach this temperature. 

A 20-cc. syringe heated to the same tempera- 
ture in four minutes in a Pyrex tube; five min- 
utes in a dull anodized container, and six and 
one-half minutes in a highly polished black 
container. 

Despite its quick heating time, Pyrex was 
eliminated because of the inevitable breakage 
and high cost of replacement, and to equalize 
the heating time, 2-cc. syringes were packaged 
in dull aluminum containers and 20-cc. syringes 
in aluminum containers painted mat black. 

The maintenance of even, steady heat in the 





“sterilizer” appeared to be subject to control 
by critical location of the projectors and the 
use of main voltage stabilizers or thermostatic 
control of each heating element. Limiting the 
load to single layers of containers assured even 
heating of the syringes. 

The process was tested bacteriologically, 
using dried, spore-bearing earth and thermo- 
couples attached to test syringes to measure 
time and temperature. Subculturing onto 
solid media was done despite the apparently 
clear, sterile fluid cultures, and in several in- 
stances growth was attained. 

In 128 experiments, varying times and tem- 
peratures were used. These are the authors’ 
conclusions: (1) The temperature must exceed 
160° C.; (2) it should exceed 180° C.; (3) 
there is apparently no direct relation between 
the length of time of exposure and temperature 
reached and the bacteriological results; (4) 
when the temperature exceeded 180° C. for 
more than seven minutes, syringes were con- 
sistently sterile. 

Although machines for this type of steriliza- 
tion are becoming commercially available, “no 
authoritative body has yet laid down a standard 
organism for test purposes, and therefore the 
actual temperature and length of time neces- 
sary is still a subject of debate,” authors say. 
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Communications—a Two-Way Street 


By Edmund Kowalezyk* 


@ Communications is basically a problem of inter- 
pretation, and getting messages. The whole defini- 
tion of communications as I see them is: “The 
action, or lack of action, that takes place as the 
result of exchange of thoughts, ideas, or emotions.” 


Here is one example of a situation in which I 
missed the message, without any question, and I 
didn’t know I missed it at the time. It occurred 
in Chicago, at a conference of supervisors of our 
company’s two plants, from New Brunswick and 
Chicago. I had a dual capacity on the program. 
I was partly in charge of the preparation of the 
program, and I also was one of the speakers. 


*Personnel director, Ethicon, Inc., Chicago. This article and the 
following one by Dr. Planty are adapted from lectures given at the 
recent fifth national congress, Association of Operating Room 
Nurses, in Philadelphia. 


I sat down next to a man who had a very modest 
position in the company. He kept pointing to a 
favor that we had prepared for everyone in the 
organization. It was a little circular ash tray. On 
the synthetic leather around it, the man’s name was 
embossed. 


As I looked at this man I saw a joyful look on 
his countenance. He felt wonderful; he kept point- 
ing to this ash tray. Then suddenly his countenance 
fell a little bit, and he said to me, “Ed they’ve got 
my name misspelled.” I shrugged this off; I said 
to myself, “This man is a very nice fellow, but I 
have a thousand and one details, and he is griping 
to me about the fact that his name is misspelled!” 


So I said: “I'll take care of it. Don’t mind me, 
I’m busy right now, but I’ll give it my full atten- 
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tion.” By the tone of my voice he knew that this 
would be done—some day—maybe. 


The next day it was my turn to get up on the 
podium and present my particular part of the talk. 
I talked about human relations. I felt particularly 
good, and I pulled out all the stops. I ranted, I 
raved, I slapped the podium. I talked about em- 
pathy, and participation, and seeing the other per- 
son’s point of view. I quoted from authorities, and 
I made up a few of my own. When I finished, the 
applause was music to my ears. Many people were 
kind enough to come up and shake my hand after 
the talk and say: “Ed, that was a very good talk. 
You outdid yourself—it was wonderful!” 


This little man sitting next to me said: “Ed, that 
was a marvelous talk, but my name is still mis- 
spelled on my ash tray.” 


He was telling me the most powerful message 
that I’ve ever heard in communications. In effect, 
he said, “You can talk until Doomsday, but ‘By 
their acts ye shall know them.’” 


One of the great principles that we can elicit 
from this particular story is that one of the great 
ideas behind all communications is the reputation 
that you earn by following your thoughts and words 
with action. 


There is a tyranny of words that we have to be 
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very careful about, because speech itself is very 
deceptive. On the wall of an automatic elevator 
in a Philadelphia hotel was a little label which said, 
“Operatorless elevator.” The three of us in the 
elevator tried to decipher the meaning of these two 
words. To one man, they said that this was a car 
minus an operator, and that one might appear 
sooner or later. Another thought that they were 
another way of saying, “automatic elevator,” while 
the third man conjured up all kinds of visions of 
social injustice such as of some poor elevator oper- 
ator out walking the cold streets of Philadelphia 
that day. 


Communications is not done with words alone. 
Movements of the head, body, grimaces, silences, 
scowls, form a very powerful speech. Married men 
can attest to the binding power of a wink, which 
speaks more softly, and with greater binding, than 
tomes and tomes of words. 


The most important aspect of communica- 
tions is the general underlying principle that 
it’s a two-way street. 

Listening is as important as speaking—not only 
listening, but listening for the message. Here are 
a few rules for effective listening. 


* First of all, you must take time, and have the 
proper attitudes for listening. The fad nowadays 
is to listen—no matter how boring the message may 
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be. So we allow a little time in our office, or our 
place of operation, to listen to people. We think 
we’re listening to these people, and we’re doing the 
right thing. 

But as we’re doing this, we’re shuffling our 
papers; we’re looking up at the ceiling; we’re in- 
dicating to this person in many ways that we’re 
not listening; we’d rather be some other place. 
We’re saying, “We don’t have time for you at all.” 


The minute the person senses this kind of atmos- 
phere, whatever he wants to say to you becomes 
modified. Maybe he now raises his voice and be- 
comes angry; he wants attention. Now he is 
sending a message other than the one originally 
intended. Make sure that your attitude is one of 
listening to the message as first intended. 


If you’re going to listen, take time out to listen, 
and make it obvious to the person that you’re 
listening. 

* Be objective. There is a certain driving type 
of egotism in many of us that makes it impossible 
for us to remove ourselves from any situation. 
Someone comes to us and says: “We’ve got sickness 
in our family. We’ve got three people out with 
colds; we have a couple of people who have strep 
throats,” and so on. Some of us immediately get 
into the act and say: “You think you’ve got 


troubles? You should see the troubles I have!” 
This is not being objective. 


Try to let this man say the message without your 
interference. Listen to everything he has to say. 
People come to us and say one thing—but they 
mean something else. When they rant and rave 
and inveigh against circumstances, they don’t expect 
us to do anything about some of these things. 
They’re really saying: “You’re a friend of mine; I 
can let my hair down in your presence, and you'll 
present to me a sympathetic ear or audience.” 
Many times we misconstrue this as anger against 
ourselves, and we feel that these people in some 
fashion are impinging upon our particular status, 
in a hospital, or whatever the work situation may 
be, and we stifle this flow. 


But they’re trying to tell us things—just as the 
man at the conference was telling me: “The most 
important things in this conference were not the 
speeches at all—the most important thing was this 
ash tray with my name on it! This dignified me 
as a human being. This made me feel that I was 
an important part of this particular organization, 
and you’re not paying attention to it!” 

When people talk, try to get their real message. 
What are they trying to tell you? 


Do not state your position when you’re going to 
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listen, and expect people to fall into line. That’s 
one-way communication. If you state your opinion 
and expect other people to blindly follow what you 
say, you have completely misunderstood the process 
of communication. 


* The next rule is to be really open-minded. There 
are many people who have differing points of view, 
and a different background, have a different mes- 
sage, and a different way of saying it. Many of 
us have already typed people over the years. It 
has often been said that we know the people the 
least who are with us the most. 


* Follow listening with action. Listening by 
itself is merely an act, an exercise. But the thing 
that’s important is your reputation. Does someone 
say of you: “If I speak to Mary Smith, I know 
she’ll do something about it?” 


Listening does not necessarily mean com- 
pliance with the point of view of the person 
who is speaking to you. You can make a great 
mistake and do yourself and the listener a 
great deal of harm if you don’t have that 
principle clear in your mind. 


You say that you’re going to listen, and as you 
listen you have a smile on your face and you nod 
assent. This is the way you think you should listen. 
You’re doing the wrong thing. You're telling this 
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person, “I agree with you,” and perhaps you don’t. 


In fact, maybe you disagree. 


When the man or the woman has finished, you 
should then say: “I have listened to your point of 
view, and I think it’s very well taken; now I want 
to present another way of looking at it. It’s my 
point of view.” Perhaps one of the reasons he 
talks to you the way he does is that he does not 
understand your point of view. 


But do not appear to agree, if you do not. 





IMPORTANCE OF ORDERS 


Many of us consider that the whole field of com- 
munications really revolves around the order con- 
cept. We give orders down to people, and they 
immediately do them. So a great many of our 
communications are one-sided and are in this area 
of orders. Here are a few thoughts about com- 
munications as far as order-giving is concerned: 


First, think through an order before giving it. 
To correct my own semantics, I think the proper 
expression is: “Sharing an order.” Then ask your- 
self what you want to accomplish. What do you 
want to do? There must be some reason behind 
your order. Order for order’s sake is an authori- 
tarian device. 


Anticipate the response. If you feel there’s going 
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‘Sharing an order can become an exciting experience . . .’ 


to be difficulty, then prepare yourself mentally, 
emotionally, physically, and psychologically for it. 


Minimize the necessity for orders; let your ob- 
jective be self-management. Every one of us work- 
ing as an entity can do a great deal if given the 
chance. Orders sometimes inhibit an individual’s 
full scope of ability. 


Orders themselves should have certain attributes. 
First of all, an order should be clear. It should 
be complete. People hate to work in a piecemeal 
fashion. They like to know the whole concept of 
what they’re doing. The order should be as positive 
as possible, and it should not be contradictory. 
Courtesy should be used in giving orders. 


Then there’s the basic question you should have 
asked in the first place about orders: “Am I the 
person who should give this order?” 


This business of sharing an order can become an 
exciting experience. 


To begin with, in almost every hearer there is a 
conflict between personal and official views of any 
given circumstance. 


Unfortunately, many of us are motivated by 


selfishness, and almost anything that happens is 
followed by an inquiry as to, “What good will this 
do me?” Or, “How do I fit in?” 

Then there’s an official point of view that we 
are supposed to do this because our job level is 
Job Level 8 or 9. 


As you are sharing an order with someone, you 
also discover whether or not there is any resistance 
to the order. In some cases it’s very obvious, such 
as slamming the door, and throwing something on 
the floor. But there are more subtle ramifications, 
negative quotations from philosophy, or remarks 
such as, “Things aren’t what they used to be around 
here.” There are even more subtle variations of re- 
sistance. If you listen very carefully, you’ll notice 
them. 


Degrees of compliance also indicate reception or 
nonreception of an order. 


People don’t particularly care to be told to do 
something. They want to know why they should 
do it. That’s one principle you should never forget. 

Remember, too, that people have various levels 
of responsibility, and therefore, their resistance 
will depend upon their responsibilities. Everyone 
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views almost every particular item of communica- 
tion in the matrix of his own particular job need 
and responsibility. 

There is a great deal of difference in personal 
backgrounds. Many people are very insecure; many 
people are calloused; many people have philosophies 
of life which are counter to ours. There are differ- 
ences in schooling and education. When you get 
into communications, which is an exchange of the 
oral and the written, education of course plays a 
great role. 


There are emotional and prejudicial barriers. I 
won’t dwell on them, because we all recognize them 
as being very effective deterrents to a good and 
easy flow of communications. 


Whenever you say something, or whenever you 
exchange a thought or an idea, the purpose is to 
have something done, isn’t it? The question then 
is: “Is it going to be done?” 

So you have to have a system of checks and 
balances to see whether the understanding takes 
place. Many of us feel that if we’ve said some- 
thing, or if we’ve written a directive of some kind, 
some sort of alchemy takes place and a man or a 
woman who has a limited intelligence quotient 
suddenly becomes a very perceptive person and 
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gleans every nuance of meaning that we want to 
force into a written or oral communications item. 


Don’t work on that premise. Work on the 
premise that something is misunderstood very 
easily and has to be repeated. 


How can you constantly check and balance your 
whole communications program to see whether your 
communications are effective? Look over your 
present set-up, and make a sample survey of some 
kind, on any simple question, and see how effective 
it is. Try as many methods as you can to see 
whether you will strike upon a particular method 
that will be effective upon a particular occasion. 


How can you generally improve your communica- 
tions? I don’t think there’s a better way to do 
it than by meeting people face to face because when 
you meet people face to face and exchange thoughts 
and ideas, you speak with your lips, with your eyes, 
with your eyebrows, with your body. This vis-a-vis 
relationship is one that tells you what the listener 
hears, very quickly. No time lag or any prejudicial 
barriers exist between your saying something to 
this person and the person’s doing something in re- 
sponse. 


Whenever you talk to someone, try to find a com- 
mon ground. I’m sure that any two people on any 
given occasion can find something in common to 
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talk about. But it’s your job to be aggressive in 
this effort. 

Use simple and familiar terms. If there is mis- 
understanding of the simple words, you see how 
the problem is confounded when you get into very 
large and very obscure terms. 

Build up your communications, whatever they 
are, from familiar situations. In other words, they 


should not be artificial and forced. They should 
be related to the job situation, and should generate 
automatically and naturally from the particular 
situation. 


Throughout any program of communications you 
must add the most important thread of sincerity, 
because there is something about that particular 
item that communicates the most loudly of them all. 


Building a Productive Work Climate 


By Earl G. Planty, Ph.D.* 


e Henry Kaiser got together all of his super- 
visors in a giant amphitheater for a three-day 
conference last year. One day, after the dis- 
cussion had been going for quite a long while, 
he said: “Could I ask this group of people a 
question?” 





*Dr. Planty is professor of management, University of Illinois, 
Urbana. 


He asked: “What in your opinion is the great- 
est influence for good in this society today? 
“What’s making it rich and wholesome and fine? 
What’s strengthening America and our people? 
What’s rewarding us?” 


“And on the other hand: What’s eating away at 
us? And frustrating us? And annoying us, and 
sickening us?” 
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The supervisors said: The church; the Four 
Freedoms; the initiative and power of our peo- 
ple; our natural resources, the trust. They men- 
tioned many things on the strong side, and some 
on the weak side—debt, and big government, and 
indifference; threats from abroad; overemphasis on 
technology, and a dozen other things. 


One man said, “The schools don’t teach children 
to spell any more. They can’t add, and they’re 
indifferent. I don’t think the schools are an in- 
fluence for good; they’re an influence for the 
opposite.” 


None of them gave him what he was after. 
What do you think Mr. Kaiser believes is the great- 
est influence in our society today? 


He thinks supervisors are — operating room 
supervisors, and the thousand other supervisors 
and managers that he had in his giant group. 
Why are they so important? 


To the man who said: “The school is influencing 
my kids,” Mr. Kaiser said: “How many hours a 
day do you send your kids to school?” The man 
said, “Five.” 


Mr. Kaiser said, “I know you’re vice-president 
of the engineering firm, and you have five men 
reporting to you. How many hours a day do 
they come under your guidance and direction?” 
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The fellow said: “Seven and a half hours a 
day.” Mr. Kaiser continued, “How long are you 
going to send your kids to school?” The man said: 
“I hope they earn their living when they’re 20 
or 22.” 


“How long are these people going to come under 
your influence in your department?” Mr Kaiser 
asked. The man answered: “If I’m on the pay- 
roll and we’re still in business, and they’re liv- 
ing and doing right—I guess until they’re 65.” 


Every working day of our lives, Mr. Kaiser went 
on, 65,000,000 of us walk into some hospital, of- 
fice, hotel, industry, or school, in which a dean, 
or a president, or an administrator, or a super- 
visor of nurses, or an operating room nurse super- 
visor presides and builds climate; builds an en- 
vironment: a work relationship, that lifts and 
inspires and enriches and satisfies — or, on the 
other hand, that frustrates, and annoys and irri- 
tates and eats away at us. 


Mr. Kaiser describes the job of every president 
and every vice-president, every foreman and super- 
visor, everybody who manages people, as leadership. 
How many leaders are there—bosses, managers, 
foremen, superintendents, department heads? There 
are eight and a half million in this profession— 
eight and a half million that are guiding and direct- 
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ing and influencing other people one way or another. 


Mr. Kaiser describes leadership as building 
climates in which people realize the best that’s 
in them. He says—and the psychologists and 
the doctors support him—that no one of us is 
working very near his top potential. He draws a line 
up here and says: “Let this be your potential, 
what you could do—the number of new ideas you 
could contribute in a day; the number of details 
you could handle in a day; the amount of inspira- 
tion you could give to others working for you; 
the service you could render to the community 
and to your employer and to public relations. 
How close to this, if it’s 100 percent, are you 
working?” 

I’ve asked my graduate classes at the Univer- 
sity of Illinois what percentage of their poten- 
tial they performed at during a given week. I 
have never got an average of above 60 percent. 
I’ve worked with many businessmen. I’ve never 
had an average above 85 percent, even with presi- 
dents and vice-presidents. 

Mr. Kaiser says it’s the job of everyone in 
leadership to bridge this gap between perform- 
ance—what our people really do—and potential 
—what they could do. 


Henry Ford says leadership can make the dif- 


ference—perhaps 10, 8, 6, or 30 percent—between 
what a man properly motivated, eager to let go 
will do, and what one either not motivated, ig- 
nored, or frustrated and annoyed will do. 


I’m an amateur gardener; I’ve grown prize 
chrysanthemums. Chrysanthemums don’t grow 
well in the shade; they don’t grow well where it’s 
cold and damp and sour and inhospitable. Peo- 
ple don’t either. 

How is it in your department? Did you 
ever look upon yourself as a builder of a cli- 
mate—one that’s warm and rich and full of 
tender care and attention in which people 
could grow? This is what Henry Kaiser says 
is your responsibility. 

The president of General Electric recently 
wrote in his book, New Frontiers for Professional 
Management, that his company’s research into 
human relations indicates that the growth or 
lack of growth of strong leaders and self-reliant 
individuals depends to a great deal upon “cli- 
mate.” He says this tone or atmosphere can be 
subjected to analysis and to a certain degree of 
measurement—and that the superior and the in- 
dividuals in the company can do specific things 
to improve the climate so that the men will de- 
velop faster, and work will be done more effec- 
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tively, more enthusiastically, and more co-opera- 
tively. 


How do you build climates? How do you mo- 
tivate? This is like asking: Tell me how to prac- 
tice law in five minutes, or, how to practice medi- 
cine in 10 minutes. 


However, here are six simple items to consider: 


1. People grow, and reach, and perform, and 
enjoy satisfaction when they know what they’re 
supposed to do—when they know what their job 
is. 


How long has it been since you sat down with 
your nurses and went over the job description, 
and asked them, “How would you tell me, Helen, 
or Mary, what you conceive this job to be?” Per- 
haps you have a written description that was 
given her five years ago when she came in. 
Maybe you don’t even have that. But you’ve 
cleared exactly what it is she should do. Then 
you sit down and go over it. Make sure that 
you're tuned in together, on exactly what the 
work responsibilities are. 


People perform well in climates in which they 
know what they are to do. There is nothing more 
frustrating than to wonder whether this is your 
job or somebody else’s job; or to be enthusiastic 
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and able and reach for it, and still have a guilty 
feeling, wondering whether you’re taking some- 
thing that somebody else should take. 


2. People do well when they know HOW to do 
things. Are they confident, are they assured? Are 
you certain you’re not asking one of these girls 
to do something that she is afraid she can’t do; 
that she withdraws from; that she may have failed 
in doing? Have you taught her carefully, step by 
step, and observed her performance, and given her 
some practice, and then turned her on her own to 
perform? 


Are you sure that this girl has been trained? 
And that’s your responsibility as a leader—to 
train her. 


Are you sure that she can do these things that 
she might be avoiding or might not be doing 
very well? If she can’t—you’re the boss! You’re 
paid to get work from other people! It’s not her 
fault that she’s not doing it—it’s the leader’s. 


3. Does this person have full authority and re- 
sponsibility for what he’s supposed to do? Can he 
order the supplies? Can he close this or that de- 
partment? Can he make demands on others for 
time or assistance or money? 


Does he know what his authority is? Is this 
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clearly spelled out and talked over and reviewed? 
How often do you have to review it? Surely 
every year, because these things change; people 
forget. 


If I’m aggressive and reaching and grasping, 
and you give me a certain amount of authority 
this year, in about six months I build it up to so 
much more, and you have to get me back in line 
or promote me to where I can handle that much 
authority. 


4. Are your personnel paid adequately? Is 
your pay comparable with the prevailing commu- 
nity pay scale and with that of other hospitals 
in the neighborhood? Pay is one way of recog- 
nizing and rewarding. You can’t expect services 
from substandard rewards. 


5. Do the people have a voice in making deci- 
sions affecting them? If something has to be done, 
how often do you call them in and ask them what 
they think about it—what they suggest? 


Researchers from the University of Michigan 
found that when clerical workers exercised the 
authority to make group decisions in relation to 
their jobs, their satisfaction with their work, with 
their superiors, and with each other all improved 
significantly. Their feelings of self-realization in- 


creased, and their production rose by 20 percent. 


Study after study shows that these results come 
when you have time to let people have a voice 
in their own decisions. 


6. People, to be motivated, to let themselves 
really go; to realize their full potential; to be 
amenable to your suggestions; to take leadership— 
must feel they are part of things; must feel that 
they belong. This is a basic human need. 


All of us want to be “wanted.” We want to be 
needed; we want to be part of things. Those 
who “belong” will do tremendous things toward 
breaking this gap down. And how do they get 
to “belong?” By being invited in, by being wanted. 


Ask yourself, “Do these people who report to 
me know that I’m glad to have them? Do they 
know that they are helping me, and that I assume 
responsibility for their growth, and their pay, and 
their work tools and equipment? And that in 
effect I rather like having them around here? 
Or, do they have to guess about this?” 


I used to have a title: “Executive counselor.” 
I wish I could tell you the presidents who used 
to come to me and say: “You know, I don’t know 
what this board chairman thinks about me.” 
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Imagine, at this level, worrying whether they’re 
wanted! Then what do you think the little peo- 
ple do? And when they are wanted, the way 
they respond is something tremendous! 


Franklin D. Roosevelt had a knowledge of this 
“belonging” and its value. He got up on the 
radio in bad times, low morale, confusion, and he 
started talking. He said he was talking to “the 
forgotten man.” This turned out to be about 
20,000,000 people who were forgotten by Washing- 
ton—people nobody in Washington had ever 
talked to. 


People around the country were talking about 
Mr. Roosevelt. They felt they knew him person- 
ally. He was talking to the forgotten man, and 
they thought THEY were forgotten! He made a 
“new deal” to which they belonged. 


He MUST have made SOME mistake, mustn’t 
he? But no Democrat has ever admitted that! 


Do you want this kind of support in your divi- 
sions and departments? Then you must study 
the proper climate in which people reach out 
and grow. 


Discussion Period 
Q. In spite of all my efforts to have good commu- 
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nications to other departments in the hospital, I 
have difficulty in getting them to follow certain 
standards for prepping patients. Have you any 
suggestions? 


MR. KOWALCZYK: In the first place, what is the 
significance of these “standards?” What do they 
mean exactly? How are they evolved? 


If the standards are significant, then I think 
what you should do, is: 


—tTry to repeat them as often as you can. 


—tTry to get people who are going to be af- 
fected in following these standard patterns to 
participate in some way in either the revision 
or the genesis of these standards. 


—Review the standards frequently, quite often 
in fact. 


—Check as to whether or not they’re followed. 


In other words, the general principle here is 
that people just don’t like to follow something 
just because it’s written down, or because we say 
it’s “standards.” They want to know why. It’s 
your job in most cases to “sell” the significance 
of and the need for these standards. When the 
persons understand these, their psychological ap- 
proach will be much better. 








a 


ae | 
‘ 4 £ 
' | 
| a | a a eed a — a) a) 


— 





DR. PLANTY: I would do all that Mr. Kowalezyk 
says, and then the first time there’s a violation 
I’d talk with the individual about it. 


The second time there’s a violation, I might talk 
with the individual again, very promptly. The third 
time, I’d take it up with my superior. 


Q. In interviewing a nurse for a staff position, 
how can I best get information from her which 
will help me find out what her capabilities are? 


MR. KOWALCZYK: When you’re interviewing 
someone for any particular position, you must 
have thought through this position. You must 
ask yourself: “What qualifications are needed or 
wanted in this particular job?” Communications 
become very difficult and very frustrating when 
you don’t get what you don’t know you want in 
the first place! 


This analysis calls for a good definitive re- 
view of the job itself. You should list the tech- 
nical needs, the psychological needs, the social 
rapports, and so forth that you want in a particu- 
lar job. Then start the questioning. 


DR. PLANTY: I agree. Find out what you want! 
Do you want a person of average intelligence, or 
above average intelligence? How much above 
average intelligence? Find out what grades she’s 


had in school; there is some relation to intelli- 
gence. Find out what scholarship awards she 
has had, or hasn’t had; they have some relation to 
intelligence. 


Find out what she’s reading; what television 
programs she watches; set up some questions 
that in your opinion would reveal intelligence. 
Give her a problem or two, and judge her in- 
telligence. But prepare yourself for these ques- 
tions before your interview. 


Maybe you’re interested in her drive; how much 
energy she has. You ask her, “What did you do 
in school?” She studied. That’s one thing. But 
if she studied and worked a little while she was 
doing it, that’s something more. If she studied 
and served on the Student Council and acted in 
a hospital play, this is more. 


Does she have energy enough to do a variety of 
things? If she has, maybe this will carry over 
into the job. By asking planned questions you 
may draw from her these things. 


Above all, however, you have to establish a 
rapport before she’ll let go and tell you these 
things. In industry one custom is to take folks 
to lunch and sit down as casually and informally 
as possible, and try to get the barriers down. 


This individual has come to you to get a job. 
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She’s a fool if she isn’t trying to hide some of 
her weaknesses. Your job is to get her to be 
herself; to act right here in this situation the 
way she will act in your hospital. She’ll do this 
if you disarm her—if you get her out of the rigid 
office and talk informally and in a very friendly 
fashion. 


You have to know what you want; put her at 
ease. Above all, let her talk. You just ask a few 
questions and sit back. Don’t be afraid of silences. 
Long silences may reveal some important things 
about people. 

THOMAS FREESTON, vice-president, personnel, 
Ethicon Inc., Somerville, N. J.: I’d like to add 
two other concepts in this matter of interviewing: 


1. If you think wholly in terms of selection 
from the standpoint of interviewing, you’re going 
to be losing, or misusing, or not applying all the 
tools available to you. 


Selection is a process of using every available 
tool that you can get your hands on: tests, refer- 
ence checks, credit checks—any tools that you can 
utilize, use them. 


2. The second concept is that to predict how 
people are going to act in the future, study their 
past behavior. 
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If you’re interviewing an applicant, and you 
find as you talk with that person that his whole 
work experience is one of failure—you don’t 
want him. So look at his experience. Start judg- 
ing how successful he has been, in whatever job 
he has had, and work from that premise. 


In the interview itself, look for little clues to 

give you indications of this person’s personality, 
and his strengths and weaknesses. You’re not 
going to pick up these clues quickly; you’re going 
to learn how to see them. Reading books on the 
interviewing process will help you. 
MR. KOWALCZYK: The atmosphere you create 
is one that comes back to you. If you’re going to 
emphasize the technical aspects of your job, the 
applicant thinks that this is what you want. Many 
times you overdirect the interview and get the 
responses that you want instead of hearing what 
this person has to say. 


Q. I have a worker who resents criticism. | 
always try to reprimand him quietly, and in pri- 
vate, but he sulks for days. What do you suggest? 
MR. FREESTON: Since the word “reprimand” 
was used, it could be that the person who asks 
that question is approaching this as a “bawling- 
out.” Now some people just love to “baw! out.” 
That’s some kind of privilege they feel they have. 
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The question is: What do we want done? Do 
we want something done a different way? Or, 
don’t we want it done at all? What are we after? 


So our general approach is: What is our objec- 
tive when we’re trying to have a corrective inter- 
view with someone? 


Once in a while I'd say, let this man sulk. You 

have to think of the relationship between the 
sulking and whatever the problem may be on 
hand. 
DR. PLANTY: The implication in the question 
is that this is an unusual situation. I doubt that 
it is natural for people to like criticism. I don’t 
like criticism. Am I unnatural and unusual? I 
have to fortify myself and say: “It’s good for 
you, Dr. Planty, you’d better listen!” And I have 
to say: “Now don’t get red in the face while he’s 
telling you; don’t give it away that you’re so upset 
like this!” 

If the questioner even went so far as to realize 
that the man would dislike criticism, maybe she 
would approach it a little differently. 


Q. I have one nurse who is absent at least three 
or four times a month. Can I do anything about 
this? 

DR. PLANTY: Until you know why she’s absent 
you don’t have anything to work on. Is it pos- 


sible that she just isn’t able to come to work or 
thinks she isn’t able to come to work? 


Or, are there facilities where she can lie down 
and rest a little in the middle of the day? If 
she’s suffering from dysmenorrhea, maybe pro- 
viding such facilities would get her there dur- 
ing this time of the month. 


There’s no general shotgun treatment for ab- 
senteeism, except that the fact she’s absent says 
to you: “I’d rather be somewhere else than on 
that job!” 


You have to find out. Is this her way of say- 
ing, “I don’t like this job?” If so, why don’t you 
ask her what she doesn’t like? Maybe you can 
transfer her, or change her, or counsel with her. 
At least hear her complaint! And if it’s some- 
thing you can change, go about changing it. 


Q. When the whole attitude in the O.R. is one 
of not caring, of no pride in the work, of slackness, 
in spite of the fact that individual members are 
potentially very good—how does one set about 
changing so difficult and set a situation? Where 
does one begin? 

DR. PLANTY: I’d go back to weekly meetings; 
staff meetings; I’d call the people together, and 
get the responsibility from ME to THEM as much 
as I could. 
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I'd say: “We’ve been asked upstairs to review 
our standards,” or, “I feel that it might be good 
to check our standards,” or, “I wonder what you 
think of the standards?” Then I would bring out 
my expectancies. I’d lay them out to the group, 
and I'd say: “I believe in cleanliness; this is what 
we have to do. What do you think of this?” I 
would settle back and let them take what I had 
said and tear it apart, and not participate any 
more than I had to. 


I would then take timing and schedules, and 
promptness, and I would ask: “What standards 
do you think we ought to set?” I would get them 
gradually setting standards. People will be part 
of things that they have built themselves, and 
will comply with and live with these things. 


After all, if you’re getting all the fun in making 
all the decisions—they don’t get very interested. 


Q. Which is more important, charming personal- 
ity or ability to do the job without the charming 
personality? 


DR. PLANTY: What are you doing, are you run- 
ning a show for entertainment, or to get the work 
done? 

Some places I want entertaining folks. Usu- 


ally it’s after 5 p.m. Up to that time I have to 
have performers—I must have performance. 
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MR. KOWALCZYK: I think there’s an interest- 
ing division here between charm and efficiency, 
as if the two are disjunctive continually. Some- 
body is looking at charm here as sort of a modi- 
fied form of leprosy—which it is NOT! 


Why not be efficient and at the same time smile 

once in a while? Now everybody doesn’t expect 
you to have a toothpaste-ad smile. You can still 
be your own grouchy self but be a little more 
charming about it. 
Q. What is wrong with the leader when her 
workers seem to understand, since for several 
weeks all goes well—then later they fall into 
their old habits of not doing their work properly? 
MR. FREESTON: Behavior isn’t changed by 
just telling somebody once what is to be done. 
Supervision is a continuous process, involving 
telling, demonstrating, teaching, reasoning and a 
host of devices that lead to changed behavior. 


It’s not abnormal to expect that people need to 
be told, in different ways, more than once, what’s 
to be done and how to do it. That’s normal. 

Q. What do you do when a surgeon feels you 
are being partial to other members of the staff 
and showing discrimination toward him and his 
associates and assistants? 

MR. KOWALCZYK: “Wherever there’s smoke .. .” 
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you know the rest. In some way, you have left 
this other surgeon with the impression that you’re 
partial. Maybe you are! Maybe he’s right! 


So the question that you have to ask very care- 
fully is: How do I best exude an atmosphere of 
impartiality? How do I go about this? Ask your- 
self these questions, and again go back to your 
own mental set in the situation. 


Q. The head of our x-ray department will not 
co-operate with other departments. All other de- 
partments must do procedures his way, at his 
time. Our administrator, to whom the problem 
was taken, ruled that we must do things the 
way the x-ray department head wished. What 
approach could we make to get this man to give 
some consideration to our side of the problem? 


DR. PLANTY: Invite him to your regular or 
fortnightly meetings. Invite him to come over 
and sit in and tell your people why he set these 
standards. Get to know him a little better. 


Could it be that your departments don’t know 
each other well enough? That there’s not oppor- 
tunity enough for them to work together; that 
you don’t understand why this man sets the 
standards he sets; and he doesn’t understand why 
you set yours? 


Share some episodes of life outside the job. 


Try to build a relationship with the person as an 
individual, because until you get this rapport 
and respect him, he’s not going to accept your 
product, and you’re not going to accept his product 
either. 


Q. What approach should be used by the in- 
structor when she learns that technics set up by 
the supervisor are contradictory to basic concepts, 
and the supervisor fails to adhere to principles? 
DR. PLANTY: If I were the instructor, I would 
ask myself: “How come this boss, with all her 
experience, asked me to do some things that are 
so crazy?” And I would say, “Am I really sure 
that I’m right?” I would ask a few other people, 
in other hospitals. I’d phone around a little bit. 
I’d ask, “How successful has this been in the 
past?” 

Then if I were quite swre that my superior was 
in error, I would see nothing wrong in sitting 
down and talking with her. I should think she 
would welcome my suggestions. I’d just go up and 
say, “I wonder if we can talk about this outline 
that you’ve given me. I find a good many of these 
things very useful, but I did have a question about 
a couple.” 

As tactfully as I could, and at the proper time, 
I would suggest, “Could we improve or change 
these?” 
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Q. When a democratic approach fails, should the 
supervisor assume an autocratic one? What do 
you advise? 


MR. KOWALCZYK: You know your people best. 
Some people are motivated best by a full sense 
of participation. 


On the other hand, there are some people who 
feel, if you sit down across the table and discuss 
things, that: “This hospital must be pretty stupid, 
because they’re asking me for advice.” And they 
feel that the leadership is weak. 


Some people need more trenchant directives; 
some people need sternness; some people have to 
be told very forcibly what to do. 


The democratic approach is not the only effec- 
tive approach. But first of all, by your actions, 
by your leadership, your people know that you’re 
directing this particular enterprise or venture. 
When they know that, they tend to look to you 
for direction. 

But it’s for you to see what buttons have to be 
pushed on different individuals, because they’re 
not all alike. 


DR. PLANTY: Don’t confuse democratic with 
what’s called laissez faire leadership. In a de- 
mocracy we have presidents and mayors and 
officers, who give directives and set policies. The 








opposite extreme of authoritarianism is laissez- 
faire, in which you abandon your leadership and 
withdraw. You say: “I'm going to give these 
people an opportunity now.” 


Even if you move toward democratic leader- 
ship, don’t move too fast. People who have not 
experienced freedom to think for themselves, and 
for their division, have to be trained in it. They 
have to be brought along gradually. 


Q. As a supervisor, how would you handle the 
following situation? Orderlies and nurses’ aides 
belong to a union. When you ask them to do a 
certain task, they refuse, saying: “That is not 
my job.” 


MR. KOWALCZYK: A union is an organized 
group of people, which reflects the atmosphere of 
the people around it. In many cases the way to 
handle this problem is to insist on written job 
specifications—a delineation of the proper duties. 
This is interesting, because usually it’s the union 
that insists on them. So if the union doesn’t be- 
come aggressive in this, as a part of management, 
I would. 

First of all, you’d have to define the job, be- 
cause if there is no definition, of course any time 
anyone did not want to do something, he would 
just say, “That’s not in my job specification.” 
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Unions, in spite of many remarks to the con- 
trary, can be extremely helpful. And they reflect 
the atmosphere of management. 


Many times, unions exist because of your par- 
ticular organization, and they will do the work 
as evidenced by your attitude. In other words, 
talk to the unions and insist that you get some 
kind of co-operation from them. If they see that 
you have a definite approach and way of going 
at things—they’re going to respond that way. 

I would say to the union: “We would like to 
have your help; if we don’t have it we’re going to 
waste a lot of time on the grievances of the em- 
ployees.” 


The problem can be approached in many ways. 
I'd have to know more about the case. 


Q. What can be done with an O.R. nurse who is 
a chronic instigator or troublemaker? 


DR. KOWALCZYK: Most people, by nature, like 


to do things as a group. A person who acts away 
from the group has a type of psychological ail- 
ment, you might say. I think the first job that 
you have is to counsel with the person to discover 
a reason for her actions. 


All of these things cannot be solved by salve. 
Sometimes excision is necessary. There is no 
law in this country that forbids separation from 
the group. The old word is “firing.” 


Q. Where can we get further help to do our jobs 
more effectively as supervisors? 


DR. PLANTY: Read the professional literature; 
there’s lots of it. The American Hospital Asso- 
ciation runs some fine training programs; and of 
course your own organization puts on these an- 
nual meetings. Get in on the tremendous move- 
ment for adult education. Write your state uni- 
versity; write your local school system, and ask: 
“What courses in supervision are available to us?” 
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‘Word Magic’ Improves Communications 


The right words work wonders to help supervisors get things done 


By Jack Bedford* 


e To get things done in a hospital there must be 
some means of communication. The vehicle to 
carry the message may be a notice on the bulletin 
board, an announcement over the address system, 
a written report, or a personal conversation. 

Regardless of how the message is delivered, the 
employee communication must be completed with 
words. How successful we are in getting people 
to do the things we want will depend on our choice 
of words—word magic. 

Here are some words and phrases that hospital 
supervisors have found most helpful in building 
better communications— word magic that gets 
things done: 

1. If or when: 


Positive thoughts are expressed in positive words 
—and positive thoughts get things done. 


Consider, for instance, these two requests made 
by a supervisor: 


*Professor of management, Armstrong College, Berkeley, Calif. 
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” 


“If you get time, do this ... 


“When you get time, do this... 


Except for one word these two requests are ex- 
actly the same. But the substitution of the one 
word “when” changes the request from a negative 
to a positive one. 


If is a weak, wavering, vacillating word. It 
makes it easy for the employee to procrastinate. 
Things are put off rather than completed. 


When, on the other hand, is a strong, stimulat- 
ing positive word. It gets things done quickly and 
with a minimum of friction. 


Yet, because the request is prefaced by “when,” 
it is not a command that will arouse resentment of 
the hospital employee. It gives the employee a 
choice of when he will perform the task, not if he 
will do it or not. 


To apply this word magic in employee relations, 
one needs to do two things: 








1. Think positive thoughts about getting the 
work done. 


2. Preface a request with “when” instead of “if.” 


Another way supervisors use the word magic of 
“when” to get things done is by asking a question. 
The employee is given a choice in the question 
which starts with the word magic “when.” 


For instance, if the supervisor wants an em- 
ployee to do something as soon as possible, she 
would ask, 


“When can you do this—today or tomorrow?” 


This assumes the employee will perform the task. 
It has the positive approach. And it gives the em- 
ployee a feeling of importance because he can 
make a choice of doing the work today or tomorrow. 


As this question is phrased, there is a good 
chance that the assigned task will be done tomor- 
row. But, if there is an urgency about getting it 
done today, the supervisor could change the order 
of the choice in the question—for instance, 


“When can you do this—tomorrow or today?” 


She thus puts emphasis on the time she wants 
the work done by placing it as the second choice. 
It is the last thing the employee hears, and chances 


Another thought to keep in mind about using 
this word magic in question form is that the em- 
ployee should be given a specific choice. Asking him 
when he can do the work leaves the answer wide 
open. But when the choice is nailed down to either 
“today” or “tomorrow,” he will answer with one 
of these choices. 

In addition to “when,” other choice words with 
which to start effective prefacing remarks are 
“which, what, where, and how.” Any of these words 
will key the question to giving the employee a 
choice. 

2. For example: 

One of the most important parts of a hospital 
supervisor’s management function is training em- 
ployees. On-the-job training takes on added empha- 
sis for the employees when word magic is employed 
in the instructions communicated to them. 

For example is basic word magic in training. We 
use it all the time. We all learn through illustra- 
tions of the right and wrong way to do things. And, 
since we are so conscious of this learning method, 
we are alert for examples that will help us under- 
stand better. 

When instruction is prefaced with the words, “for 
example,” the employee is snapped to attention for 
the illustration. He is eager to learn how it is 


are good that he will answer, “Today.” done, and listens to the example. 
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In using this word magic, a few rules should be 
considered. First, the example used should be given 
to prove the point. The point is made and then fol- 
lowed up with the word magic, “For example.” 


Second, the example should be specific. It will be 
more interesting and more memorable to the em- 
ployee when specific terms are used. 


Third, the example should be relevant to the 
point. In training this is usually automatic, but 
it may be necessary to change a few examples to 
make them apply to the problem under discussion. 


Fourth, the “for example” word magic is more 
effective if some variety is added—such as “to 
illustrate,” ‘‘as a case in point,” and “for instance.” 


Fifth, one should be alert to examples that can 
be used to point up instructions. Collecting exam- 
ples of both the right and the wrong way of doing 
something will make instruction more interesting 
to the employees. 


3. Yes, but... 


Communications between supervisors and em- 
ployees can bog down when an argument develops. 
Everyone has opinions on different subjects, and 
some employees are prone to express their views 
in no uncertain terms. When there is a conflict of 
viewpoints an argument is the natural result. 
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Good employee relations has a basic principle that 
is well known to all hospital supervisors—Don’t 
argue! Yet, there are times when it is important 
to change an employee’s ideas and opinions to make 
the work move smoothly and to get things done. 


The “yes, but” word magic can do this. When 
an employee raises some objection to doing some- 
thing or accepting some rule, here is a three-step 
plan to follow in using this word magic: 


First, agree with the employee. Say “yes” to his 
thoughts or ideas. This softens the blow of the 
counter argument and makes the employee more 
receptive to the other side of the issue. 


Second, cushion the argument. This is merely an 
expansion of the “yes” idea. Agree and continue 
with this agreement to get out of the argumenta- 
tive frame of mind. For instance, one might say: 
“Yes, I know how you feel about that. I had the 
same idea for a long time. In fact, I was sure it 
wouldn’t work. But,... ” 


Third, present the other side of the argument 
with a “but” preface. This “‘yes, but” word magic 
will avoid starting an argument and will help open 
the mind of the employee. 


Why not try this word magic in the next em- 
ployee relations problem that develops? 
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First, ask the employee “when” he can do the 
assigned task. If possible, give him a choice of 
“when” he will do it. 


Second, give him an example of how the work 
should be done. Make the illustration crystal-clear 
so there is no misunderstanding. 


Third, if an argument develops, handle it with 
kid gloves by employing the “yes, but” word magic. 
This will change the argument to a friendly dis- 
cussion, 


(Abstract of paper given at the annual Catholic 
Hospital Association meeting in 1958.) 


Supervisor Should Be Link Between 
Head Nurse, Director of Nursing 


Nursing today has become complex in all phases, 
perhaps most complex in the administration of 
service. The director of nursing service is no long- 
er master of all she surveys; she is engaged in 
democratic processes of operation from day to 
day. It is no longer possible for her to wield an 
intimate control over every situation; hence the 
need has arisen for assistants who are a step closer 
to the patient care units. 


the head nurse and that of the director of nursing 
service; she serves as an assistant to the latter. 


The level of the supervisor is between that of i 


and has three main functions: administration; 
personnel development; service to the patient. 


She should share communications of a two-way 
nature with the director to facilitate the discussion 
of nursing situations, needs, plans, programs, and 
problems affecting the patient. In her function as 
intermediary between the head nurse and the di- 
rector she should be exact in communicating proper 
information, in seeing that specified forms for re- 
ports from nursing service units are sent to the 
proper authorities at the right time. 


On the nursing unit, the assistant may stimulate 
the head nurse to apply principles of good ward 
management, and help her in solving problems. 


A study by Chris Argris, associate professor of 
industrial administration, Yale Un‘versity, revealed 
these five characteristics common to most nurses: 


1. Indispensable-minded, with a desire to be need- 
ed for their warmth and skills. 


2. Self-controlled. 


3. Harmonious, sensitive to others’ needs; tend 
to minimize conflict. 


4. Self-responsible; dislike close supervision. 
5. Passive; dislike to direct others. 


A nurse promoted to head nurse or assistant to 
the director will tend. then, to have certain failings: 
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1. A dislike to check up on others, to penalize. 

2. A tendency to go to great lengths to avoid up- 
setting others. 

3. An inclination to perform details herself. 


4. A tendency to use an indirect approach in giv- 
ing directions. 


5. A tendency to put the blame on circumstances 
or policies when assigning undesirable tasks. 


Many times the assistant will be uncertain of 
herself in administrative duties, and will ease her 
insecurity by performing herself some of the head 
nurses’ administrative duties. This is not accept- 
able nor in keeping with her own responsibilities. 
Further, if the head nurse is absent, her duties 
should be delegated to another staff nurse. 


Planning to continue an educational program 
for the staff in her area is the assistant’s responsi- 
bility. She can foster initiative by encouraging per- 
sonnel to offer suggestions, and, in turn, interpret- 
ing policies to them on their level of understanding. 


Good nursing service is the result of good admin- 
istration, which creates satisfied, efficient personnel. 
The assistant who maintains a close working re- 
lationship with both her head nurses and her di- 
rector of nursing service will not fall short of her 
goal.—Sister Marie Gabrielle, supervisor of pedi- 
atrics, Mount Carmel Mercy Hospital, Detroit. 
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(Abstract of a paper presented at the first congress 
on administration given by the American College 
of Hospital Administrators, in Chicago, February, 
1958.) 


Executive Should Create Environment 
For Effective Problem-Solving 
Time Should Be Spent in ‘Creative 
Innovation,’ Not in Overseeing Duties 

The major task of the top executive is to create 
an organization environment in which the familiar 
process of creative problem-solving can take place 
effectively. In doing this he must pay attention to 
his time budget and to the technics for building new 
activities into the organization structure. 


A properly managed organization can carry on 
the routine of its day-to-day activities without the 
constant involvement of the chief executive. His 
time should not be spent in overseeing routine op- 
eration but in “creative innovation.” He takes the 
initiative in program-building and in problem solv- 
ing. The latter involves nothing more than com- 
plex sequences of simple processes of selective 
search and evaluation. 


As routine piles up, the executive must free him- 
self. What can’t be delegated this month because 
it is important and novel, must be delegated next 
month when it has become routine. 
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The executive must have competent department 
heads to maintain the planned activity. He molds 
his organization through control over these fea- 
tures of its structure and through the conception 
of the task that he provides his associates.—Prof. 
Herbert A. Simon, associate dean, School of Indus- 
trial Administration, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 


Lists Steps in Delegating 
Duties, Training Employees 


(Abstract of paper presented at 1957 annual meet- 
ing, Texas Hospital Association.) 


Delegating of responsibilities is an area of concern 
for most supervisors. When it becomes necessary, 
try to follow an approved four-step method: 


(1) Explain the task thoroughly—its importance 
and its purpose. Then ask the worker to explain it 
to you, so that you know that he knows. 


(2) Get the worker’s assent that he can do the 
task. 


(3) Agree on a deadline that he can meet and 
that is acceptable to you. 


(4) Follow up on the assignment, and let the 
worker know that you will assist wherever neces- 
sary. 


Similar principles apply in training the employee. 
The first step is to prepare the worker to learn. 
Have all the necessary tools and materials available, 
and if possible conduct the training in the area in 
which the worker will be employed. Then demon- 
strate the job to the employee. Explain each step, 
its importance, and its association with other steps. 
Thirdly, let the worker do the job, correcting him 
as he goes, until you are convinced that he knows 
how. Finally, follow up and let the employee know 


that you will follow up to help him as much as pos- 
sible. 


Good morale is essential so that workers will do 
their jobs willingly. A few ways to improve morale 
are: 


(1) Let the worker know how he is getting along. 
Don’t confine your appraisal to a quarterly or an- 
nual review. 


(2) Tell him in advance about changes that will 
affect him. Give the reasons for each change and 
the benefits that the worker will derive. 


(3) Study the individual abilities of each worker 
and try to make the best use of them. 


(4) Treat each person fairly with respect to 
rules and the enforcement of them.—Charles J. 
Dolan, Director, Employee Orientation and Execu- 
tive Development, Taylor Publishing Co., Dallas. 
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By Mary Ellen Yeager, R.N.* 


IGHT years ago, when the shortage of registered 

nurses became very evident, our hospital was 
faced with the necessity of providing a substitute. 
Because operating-room work is highly specialized, 
it was our feeling that the licensed practical nurse 
who had been trained in anatomy and nursing arts 
was the next best qualified. 


Our surgical suite consists of eight large oper- 
ating rooms with a sterilizing room servicing every 
two rooms, an anesthesia department, a tissue lab- 





*Operating room supervisor, Elmhurst (N.Y.) General Hospital. 


Preparing the Practical Nurse 
For O.R. Assignment 


oratory, an x-ray room, a darkroom, a recovery room, 
and a cast room for all of the surgical units. 


We accommodate the following services: general, 
traumatic and orthopedic surgery; gynecology, 
which includes cesarean sections; urology; ear, nose 
and throat; oral; eye, and neurosurgery. 


We have a 24-hour ambulance service and with 
it many emergencies. The operating room covers a 
24-hour period, not as three separate tours but as a 
continuous unit, each tour supplementing the other. 
Each group is responsible for the accomplishment 
of specific duties. 


We have an eight-hour day and a five-day week. 


After it was decided to train practical nurses for 
operating room work, those who wanted to work in 
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the operating room were carefully selected from the 
hospital personnel by the director of nursing service 
and the operating-room supervisor. They were 
screened thoroughly as to physical and mental health 
and emotional stability. Ability to work as a team 
and to get along well with others was considered of 
prime importance before htey were assigned to the 
operating room for training. The first six weeks 
were considered a probation and elimination period 
to further observe their capabilities. 


At the beginning of this program, many problems 
arose that we had to overcome. 


The graduate nurse felt that part of her tradi- 
tional duties were being taken away from her. How- 
ever, as the program progressed, she realized that 
with the added assistance she was able to devote 
more time to specific duties, references, and theory. 


The first practical nurses found the various pro- 
cedures unfamiliar and therefore complicated. It 
became apparent at this time that more simplified 
instruction was necessary. 


To accomplish this, we did the following: 


1. We revised our procedure manual. We simpli- 
fied all procedures by listing types of operations and 
their definitions, indexed supplies, instruments, and 
equipment needed for the various operations, and 


provided visual aids such as illustrations of instru- 
ments and diagrams of setups. 


2. We carded and indexed sutures needed for var- 
ious types of operations. 


3. We assigned to separate cabinets instruments 
peculiar to each service. 


4. We made available at a prominent focal point 
a reference center for current literature, policies, 
and specific duties. 


5. We posted in a prominent spot in the workroom 
an index of the preparation and sterilization of all 
packs, trays, basic sets, and gloves. 


Not only have these steps proved beneficial to the 
training of the practical nurse in the operating 
room, but they have been found to be a valuable aid 
and asset to the registered nurse. 


Upon assignment to the operating room, the prac- 
tical nurse is oriented in the following ways: 


1. She is introduced to each member of the staff, 
and given a preliminary tour of the entire unit. 


2. She is informed as to the policies, rules, and 
regulations governing hours of duty, relief, deport- 
ment, and ethics, and the importance of the service 
to the patient and to the hospital. 
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8. She is assigned to the workroom area, and is 
taught: 


a. The care and preparation of supplies and 
equipment. 


b. Preparation of linen, including sorting, 
folding, and assembling of packs. 


c. Preparation of gloves, including cleaning, 
testing, powdering, and packing. 


d. Care and operation of sterilizers and prop- 
er technics for sterilization of packs and solu- 
tions. 


e. Storage and care of instruments and the 
selection and assembling of various instrument 
packs. 


f. Basic information about the functions of 
the cast room and x-ray rooms. 


This orientation program requires approximately 
10 weeks. During this time the nurse formulates the 
foundation for the more advanced work. 


The next assignment is general surgery, in which 
the trainee is taught, under supervision, to act as 
the circulating nurse. We emphasize at this time 
that a good circulating nurse is as important as a 
good scrub nurse. We also instill in the student’s 
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mind the idea that she is becoming part of a team. 
The idea of teamwork is emphasized throughout the 
training program. It gives the student a feeling of 


_ belonging, which enables her to feel secure and 


strive to do her best work. 


During the assignment to surgery, the student is 
taught: 


1. How to prepare a room for surgery. 


2. How to assist the scrub nurse, doctors, and 
anesthetist. 


3. How to receive a patient. 

4. What to look for on the patient’s chart. 
5. How to take care of blood for transfusions. 
6. How to care for specimens. 


7. How to record information on charts and 
permanent records. 


8. How to return a patient to the recovery room 
or surgical unit. 


A special effort is made to explain the reason for 
doing things as taught and why it is necessary for 
the maintenance of routine. The individual is en- 
couraged to ask questions if she needs further infor- 
mation or clarification. 
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When this assignment has been performed satis- of duty, from 11:30 p.m. to 7:30 a.m., and to the 
factorily, the student is taught to scrub and is grad- third tour, from 3:30 p.m. to 12 midnight. On these 
ually allowed to set up the surgical unit and assist two tours of duty, full responsibility is given for 
at the operation with a fully trained member of the meeting emergency situations. 
staff in attendance. She is first assigned to minor ; : - 
operations and later to major operations. Thus far, approximately 50 licensed practical 

nurses have taken the opportunity offered to learn 
COVERS ALL SERVICES operating-room technics. Some have gone on to be- 

When sufficient time and experience prove that come registered nurses; some have left us to work 
the student is thoroughly acquainted with this serv- at other hospitals, or to raise a family, while others 
ice, she is assigned to another service, until she has have stayed with us as respected members of our 
covered all services. staff. We feel that we have accomplished a worth- 

On each service, the student is taught the neces- while project, and the efforts have been soul-satis- 
sity for teamwork, the importance of good patient fying. 
care, responsibility for cleanliness and replenishing 
of supply cabinets and the resterilization of packs, 
and the importance of clean surroundings. Our 
motto is: “A clean house is a healthy house. Let’s 
all work together to maintain a healthy operating 
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The practical nurses have all obtained a well- 
rounded program, and with the assistance of the 
visual aids and the continued inservice training pro- 
gram they have developed into efficient and reliable 
operating-room nurses. It has been proved at our 
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room.” hospital that the licensed practical nurse, given the 
“7 The licensed practical nurse is also given, by the proper teaching by the registered nurse, can take a 
a educational director, 26 hours of class work in the place in operating-room work. 


administration of drugs and narcotics. She is given 
one week’s instruction, on the job, in the care of 
the patient in the recovery room. 


The success of any well-planned program depends 
upon the co-operation of the entire staff. The grad- 
uate nurse must be willing to accept her professional 

Following approximately 10 months of day-duty responsibilities in teaching and training the licensed 
experience, the student is assigned to the first tour practical nurse. Only through teaching, co-operation, 
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and understanding can we reach our objective—bet- 
ter patient care. 


(EDITOR’S NOTE: The manual prepared by Miss 


Price: $4.50.) 


Training Program for Technical Aides 





HE training program for operating-room tech- 
nicians at St. Elizabeth’s Hospital, started in 
August, 1952, has four general objectives: 


1. To prepare well-qualified, nonprofessional per- 
sonnel in operating-room technic and organization. 


2. To promote the operating-room technicians’ 
knowledge of surgical asepsis and to develop manual 





agp room supervisor, St. Elizabeth’s Hospital, Youngstown, 
io. 


. .. in a Civilian Hospital 


By Sister Mary Ida, H.H.M., R.N.* 


dexterity, thereby enabling them to render to the 
patient and to the surgeon the best possible service. 


3. To encourage self-development and provide job 
satisfaction. 


4. To prepare the operating-room technicians to 
become an integral part of the surgical team. 


Standards and principles must be determined for 
the selection and assignment of the technicians. 


Yeager and used in the training program has been 
published by G. P. Putnam’s Sons, New York City. 
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1. Selection must be made according to definite 
qualifications. This point cannot be over-emphasized, 
for unless these persons are exceptionally well- 
screened, the strength of the program will be weak- 
ened, and the safety of the patient will be jeopar- 
dized. 


2. The educational program must be well planned 
and organized. Subject matter should be outlined, 
teaching methods described, class hours scheduled, 
and adequate provision made for supervision during 
and after the initial training period. 


3. All assignments given to technicians, either 
during or after the training period, must be in ac- 
cordance with their capabilities and proficiencies. If 
they should show a special aptitude and liking for a 
particular field, they are given the opportunity to 
remain in it; however, the over-all needs of the de- 
partment must be kept in mind. 


4. Probably the most important principle is that 
throughout the training program they are always 
under the guidance and supervision of a registered 
professional nurse. 
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General good health and reputable character are 
prime requisites for technicians. The best age range 
is between 18 and 35. While women will be in the 





majority of those making application, young men 
are valuable as technicians. A high-school education 
is preferred; however, a person who does not have 
one for a good reason but seems to be a likely can- 
didate is given a trial. 


The candidate must have the ability to compre- 
hend the course content and the willingness to spend 
four weeks as an aide prior to the training period. 
During this time the supervisor observes the tech- 
nician to see whether or not she is capable of be- 
coming an asset to the operating room team. The 
candidate also has the opportunity to become ad- 
justed to the department and can better judge 
whether she wants to continue with the program. 
This initial period as an aide has prevented many 
dropouts before the formal instruction period be- 
gins, and has weeded out many undesirable candi- 
dates. 


The technician should have the personality and 
temperament appropriate for operating-room work, 
and have a neat personal appearance. The student 
technician must understand that the objective of the 
program is to provide on-the-job training which will 
give her technical skill in surgical procedures, and 
will qualify her to give service to the hospital. It is 
not an educational program for a professional posi- 
tion outside. 
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The candidate who appears to have superior quali- 
fications and expresses a desire to do more than this 
category of worker is permitted to do should be 
guided into one of the professional nursing pro- 
grams. 


Sources from which candidates can be recruited 
include graduates from local high schools; capable 
aides already employed in the hospital; premedical 
and medical students; veterans who have been 
trained in the military services for this type of em- 
ployment, and others who have become interested in 
the program. 


The methods most commonly used in teaching this 
group are: 


e Formal classroom instruction—used frequently 
in the beginning of the course, and directed to the 
needs and learning level of the technicians. 


e Planned observation, demonstration, return 
demonstration, and supervised practices—carried 
out until the technicians are able to perform the 
procedures effectively and easily. 


e Individual conferences and discussion groups to 
determine the difficulties of the technicians. Some- 
times it may be necessary for the instructor to plan 
remedial work to help a technician grasp the re- 
quired subject matter to keep up with the group. 
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e Appropriate reference books available in the 
department. Required reading assignments from 
them supplement the technicians’ class work. 


e Periodic examinations to see whether the tech- 
nicians are grasping the theoretical knowledge. Close 
observation in conjunction with the examinations is 
used to measure the achievements of the students. 


e Experience records, kept by the technician. 
These provide accurate data of experiences and 
technical performances. 


e Visual aids. These should be used extensively. 
Photographs of instruments help immensely in 
teaching the identification and placement of instru- 
ments. Specifications of doctors’ preferences set up 
in suture manuals insure efficiency and staff satis- 
faction, and also reduce the waste of sutures. Ana- 
tomical charts and models are excellent for teaching 
the organs of the body. A well-organized procedure 
manual is invaluable not only to unify the surgical 
procedures but to promote a high degree of accuracy 
and efficiency. 


The teaching and supervising of the technicians 
in their initial training period has been done by the 
operating-room supervisor, head nurse, and clinical 
instructor. After the student technicians have ac- 
quired a certain basic knowledge of the principles 
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of aseptic technic, they are placed under the super- 
vision of a staff nurse for carrying out their assign- 
ments. 


During the preliminary period as an aide, the fu- 
ture technician should learn patient approach, regu- 
lations of the institution, rules of conduct and de- 
corum, and certain basic principles necessary to all 
surgery personnel. Although their work is almost 
entirely a matter of technical skills, the philosophy 
of the hospital—the patient-centered approach—is 
the underlying principle on which everything else is 
built. Only by meeting the physical, psychological, 
and spiritual needs of the patient can total care be 
given. 


After the preliminary period, the employees who 
have the ability and meet the qualifications are ad- 
vanced to the nonprofessional group and are known 
as student operating-room technicians. Formal class- 
room work is begun, including 50 hours of planned 
instruction and demonstration. An average of two 
to five hours of instruction is given weekly for 16 
weeks. We begin with the simplest procedures and 
principles and gradually work to those which are 
more complex. 


During this period of training, the necessity of 
following directions is stressed, and the student 
technicians are observed very closely. They are 


taught why tensions exist, how to remain calm, and 
how to form an objective attitude so that they will 
never allow personal feelings to interfere with good 
patient care. They scrub with a graduate nurse un- 
til they prove themselves capable of scrubbing alone. 
They are advanced to more difficult cases as their 
knowledge and skill increase. 


In teaching the technicians it may become appar- 
ent that one will excel and enjoy working in a par- 
ticular field, and will not be able to adapt to more 
complicated procedures. If this should happen, the 
training program for more advanced work is dis- 
continued, and intensive instruction is given in the 
chosen field. Technicians who demonstrate superior 
skill should be given more concentrated training in 
complex technics, and added responsibilities. 


After completing the course of instruction, tech- 
nicians are qualified to carry out many assignments. 
The duties of circulating technicians may include 
such tasks as preparing the operating rooms; set- 
ting up sterile tables for the scrub person; remain- 
ing with patients undergoing anesthetics; adjusting 
the ether screen; focusing the operative light; sup- 
plying the surgical team with the necessary sup- 
plies; assisting in applying dressing or plaster 
casts; cleaning up after the operation, and returning 
all articles to their proper places. However, the op- 
erating-room supervisor should be aware that the 
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technician, although assigned to circulate, is a sup- 
plement to the professional nurse and cannot assume 
full responsibility of an operating room alone. 


Scrub technicians can set up sterile tables; assist 
with draping the patient; supply the doctor with 
the instruments, sponges and sutures; keep the in- 
struments clean and in place; take a sponge count 
with a graduate professional nurse, and take care 
of instruments and other supplies after the opera- 
tion. 


When the technicians can perform the above du- 
ties efficiently, their service and helpfulness are ap- 
preciated by the doctors and graduates. However, 
their status is still that of nonprofessional workers. 
They are restricted in the following ways: 


1. They must always be under the guidance and 
supervision of a graduate professional nurse. 


2. They may not take a sponge count with another 
technician. It must be done with the professional 
nurse. 

3. They may not be given administrative respon- 
sibilities and are never left in charge. 

4. They are not permitted to give any medications 
whatsoever. 

For an effective evaluation of their accomplish- 


ments, statistics were collected during a two-month 
period at an interim in the rotation schedule when 
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there were no student nurses in the department. 
Here are actual data from a technician’s record cov- 
ering these two months. She scrubbed for a total of 
80 cases including: 


2 abdominal perineal resections 
8 abdominal hysterectomies 
15 appendectomies 
cesarean sections 
cholecystectomies 


gastric resections 


5 

8 

6 

6 hemorrhoidectomies 
8 herniorrhaphies 

4 nephrectomies 

3 radical mastectomies 

2 radical neck dissections 

3 saphenous ligations and strippings 
2 uterine suspensions 

4 sympathectomies 

4 thyroidectomies 


Another technician, who scrubbed for minor 
cases, scrubbed for 200 cases in a two-month period, 
including: 

8 bronchoscopies 
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6 excisions of maxillary cysts 
6 nasal polypectomies 
12 submucous resections 
32 teeth extractions 
136 tonsillectomies and adenoidectomies 


The technician also works evenings and takes 
night call, but again under the supervision of a pro- 
fessional nurse. 


When medical students are employed in the oper- 
ating room as technicians, the preliminary period 
as an aide is omitted. We do not teach them to cir- 
culate nor to do some of the other duties of the tech- 
nicians, because of the limited employment period. 


In initiating a program it is advantageous to start 
with two carefully chosen persons and give them a 
thorough training period. The program should be 
explained to a few of the doctors and their permis- 
sion asked to assign a technician to scrub for their 
operations. The technician should be assigned to 
the same doctor until she has gained confidence in 
herself and has acquired the manual dexterity satis- 
factory to the doctor. 

Each program should be adapted to the particular 
hospital and its individual needs. After a few have 
been trained and are employed, the training pro- 


gram should be activated only as necessary to pro- 
vide for replacements. 


Since we have had technicians, we have been able 
to improve the clinical experience of student nurses. 
We no longer depend on them for nursing service, 
but center their program on an educational basis. 
The doctors are well satisfied with the technicians, 
because they become well adapted to the specific 
technics, and are a constant part of the team pat- 
tern. 

We do not have a sufficient supply of professional 
nurses to completely staff our operating room, but 
by using technicians we have been able to give our 
graduate nurses more challenging administrative 
and supervisory duties, and have assigned the fun- 
damental but necessary functions to the technicians. 


In an attempt to determine the current role of 
the technicians in the changing pattern of operating 
room staffing, I sent questionnaires to 120 hospitals 
in 35 different states. Of the 85 hospitals which re- 
sponded, 55 have a program for technicians. This 
total does not include hospitals which are employing 
practical nurses as technicians. 


The answers showed that over the past 10 years 
there has been a decided growth. The greatest im- 
petus has been since 1952. Nine programs were 
begun between 1947 and 1952; from 1953 to 1957, 
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46 programs were started, five times as many as 
during the previous period. 


This program is not incompatible with the clin- 
ical period of the professional student nurse in the 
operating room; its establishment seems to be a 
necessity because of the limited time the student 
nurse spends in surgery and the necessity for the 
professional student to have a more _ intensive 
theoretical training rather than technical skill. 
Of the 55 hospitals which have the program for 
the technicians, only four do not have professional 
students. From the fact that the average length 
of stay for the professional students is from six to 
eight weeks, it is evident that the technicians are 
supplementing the services needed. 


The hours of formal classroom instruction and 
demonstration for technicians vary greatly. There 
is no consistent pattern. The most frequent choice 
for the training period is six months. Technicians 
are being used to scrub and circulate for major and 
minor procedures in almost all the reporting hos- 
pitals. 


The ratio of technicians to registered nurses is 
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interesting. It varies from one to one, to one oper- 
ating-room technician to six registered nurses. In a 
very few hospitals the ratio is reversed, and there 
are two operating-room technicians to one regis- 
tered nurse. 


All but three responses stated that the doctors 
were pleased with the program, and the majority 
answered that the operating-room technician pro- 
gram was accepted by the graduate nurse staff. The 
reason for acceptance was that the program pro- 
vided continuity of service to fill a need. 


Many hospitals which do not have a training pro- 
gram expressed the desire to start one. 


The increase in operating-room facilities, the 
greater number of operations (especially those of 
a new or radical nature), the insufficient number of 
professional nurses, the shortened clinical experi- 
ence of student nurses—all challenge the operating- 
room supervisor to seek the best way to meet the 
demands of these dynamic times. The operating- 
room technician program is one answer. The super- 
visor will find technicians a welcome supplement to 
her staff. 
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Training Program for Technical Aides 


. .. in an Army Hospital 


By Capt. Marion L. Rolph, ANC* 


ERE are two types of educational programs in 
U.S. Army hospitals. The first type is informal 
on-the-job training that may be carried out locally 
at the ward level of any duty station. The second 
type is formal training under the direction of the 
Office of the Surgeon General and is conducted at 
Brooke Army Medical Center, Fort Sam Houston, 
Tex. The applicatory phase of this formal program 
is conducted at selected Army hospitals. 


The majority of personnel selected for formal 
training are new to the service. They may be draft- 
ees, first-year enlistees who have finished their 


*Instructor, operating room, Valley Forge Army Hospital, Phoenix- 
ville, Pa. 





basic combat training; or they may come from the 
WAC training center and the Air Force training 
units. 


Their educational and environmental backgrounds 
are as varied as those of any cross-section of Amer- 
ican people. They may have college degrees, or they 
may not have finished high school. They may have 
enlisted because they were promised a choice of 
schools, or they may have been selected to fulfill a 
quota. 


At best, their motivation for learning may be very 
low. Therefore, our first problem is to motivate the 
student, and our second problem is to teach on a 











level of the majority without losing the interest 
of the minority. 


After basic combat training, our students attend 
a medical training course that consists of eight 
weeks of simple nursing procedures and field med- 
ical training. Since the soldier must be trained for 
war as well as peace, the larger part of this eight 
weeks is taken up with field medical training. The 
lectures are given in large groups, and there is little 
time for individual problems. The groups are broken 
into smaller sections for their practical exercises. 

The students are given general technical aptitude 
tests. Their scores indicate their ability to learn 
technical material. Those with scores of 90 or above 
are sent to specialist schools—operating room, med- 
ical, neuropsychiatric, laboratory, x-ray, social work, 
and clinical psychology. Students with scores below 
80 remain at the lowest level of medical technician 
and are utilized only for simple tasks. 


The operating-room specialist student must satis- 
factorily complete the medical training school and 
must have a general aptitude score of 100 or above. 
He must be in good physical condition, because he 
will be required to stand for long periods of time. 
He must be emotionally stable and free from psy- 
chiatric disorders. The job he is about to learn re- 
quires considerable attention to detail, adaptability, 
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and versatility to accomplish work assignments and 
to function as a member of the operating-room staff. 


In a 12-week course we attempt to familiarize 
the student with the essentials of total patient care, 
work in the central materiel section, and duties of 
an operating-room specialist. Considering the length 
of the course and the student’s lack of previous edu- 
cation and experience, we can only hope to lay a 
foundation and to stimulate motivation for future 
learning in a work situation. 


The Phase I Operating-Room Procedures course, 
conducted at the Army Medical Service School at 
Fort Sam Houston, Tex., consists of four weeks of 
didactic training and includes 140 hours of academic 
subjects, such as anatomy, physiology, pharmacol- 
ogy, medical and surgical nursing care, and neuro- 
psychiatry. 

Most of this time is spent in lecture periods, be- 
cause the classes have 30 or 40 students, and again 
time does not permit individual attention. However, 
14 hours of practical exercise are conducted in a 
mock situation. There is a nursing-arts classroom 
and a model operating room. Smaller groups are 
formed for these classes, and the students learn to 
make beds, take temperatures, pulse and respira- 
tions, take blood pressures, give bed baths, admin- 
ister injections, and catheterize patients. 
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Although lectures and demonstrations of operat- at a time. Teaching now becomes individual, and 
ing-room technics are limited, they include scrub- aptitude and performance can be evaluated. 
bing, gowning, gloving, identification of basic 


. ea - - The student first practices the care of the patient 
instruments, positioning of patients, and surgical apeone 7 ct 


on the ward by working in the preoperative and 
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preparations. postoperative sections. He learns to know and iden- 
—< During the four weeks, there are three one-hour tify the patient as a real person with very real 
] reviews, examinations, and critiques. problems. He learns such procedures as irrigations 
ee As members of the armed services, the students and inhalations, administration of nose drops and 
‘ also have 36 hours of nonacademic subjects, such as throat gargles, administration of oxygen therapy, 
] inspection, physical conditioning, character guid- and the precautions and care of equipment used in 

at a ance, and troop information. They must have time this therapy. 
an for processing into and out of the school and for He learns to assist the doctor with spinal punc- 
] graduation exercises. tures and the changing of surgical dressings. He 
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becomes familiar with such equipment as the suc- 
APPLICATION OF TRAINING tion machines, Stryker frame, Foster bed, and the 
various forms of respirators. 





The second phase of applicatory operating-room F 
procedures is conducted at 25 Army hospitals desig- } After two weeks of preoperative and postopera- 
nated as applicatory training stations. tive care, the student is assigned to the central ma- 
teriel section. He is first oriented to the department 
and introduced to the duty personnel. He becomes 
acquainted with the physical setup and the estab- 
lished routines. He works in each section a day or 
two at a time and learns to use and care for equip- 
ment such as the glove dryer, tube washer, syringe 
washer, needle cleaner, and water distiller. He folds, 
packs, and wraps linen for both ward and surgical 
use. He learns to use and maintain sterilizing 
Each hospital receives from two to eight students equipment. 
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Until he starts this phase, the student very likely 
has not been inside a hospital except as a patient 
or casual visitor. He has been hearing about “total 
patient care” and “patient-centered care” for sev- 
eral weeks. Now he has an opportunity to practice 
the principles and procedures he has been learning. 
This practice is planned, supervised, and supple- 
mented with further demonstrations and lectures. 
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The final four weeks are allotted to practical ap- 
plication in an operating-room department. Again 
the student is oriented to the department. He is in- 
troduced to the study personnel and is taught how 
to dress and how to conduct himself as a member 
of the operating-room team. He is told what is ex- 
pected of him and what he may expect to accom- 
plish. 


He again attends classes of -lecture and demon- 
stration, but this time there is an immediate follow- 
up of practical application during actual operations. 
He is given the duties and responsibilities of a cir- 
culator by lecture and demonstration. He returns 
the demonstration first in a classroom and then in 
an operating room. 


His case experience is as varied as the daily 
schedule permits. Because the clinical instructor 
cannot supervise all of the students at the same 
time, she assigns each student to a specialist, who 
carefully guides and assists the student through his 
circulating duties and pays particular attention to 
his sterile technic. Thus, the instructor has time to 
observe all of the students and to make notes as to 
where more practice and demonstration are needed. 
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Included in the circulating duties are positioning 
and transportation of patients, sterilization of in- 
struments, sponge counts, care of specimens, septic 
and aseptic technics, and care of special equipment. 


The second or third week the student learns to 
scrub, gown, glove, and set up a sterile table. This 
is done first in class and then in the operating room. 
However, for scrubbing in an operating room, the 
student is assigned to a staff nurse. His class prep- 
aration for this assignment includes identification 
and handling of instruments, sutures, and needles. 


As he gains experience, the pieces of knowledge 
begin to fall into place. He is graduated at the end 
of the final eight weeks. If practical application and 
close supervision reveal a definite lack of aptitude, 
the student reverts to his previous status of medical 
aid man. 


All operating-room specialists do not work in an 
operating room. Use of these specialists interchange- 
ably facilitates the solution of our staffing problems. 
Moreover, we hope we can develop a specialist with 
broad experience and understanding of total patient 
care. 
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by EDITH DEE HALL,R.N. 


Q. Do you think a full schedule 
should be worked on Saturday? 


A. It depends upon the institu- 
tion. If any schedule is planned, 
it should be confined to minor sur- 
gery. It should be remembered 
that only a limited number of per- 
sonnel is on duty over the week- 
end, throughout the hospital, and 
adequate care cannot be given if 
the O.R. schedule is overloaded 
with elective cases. 





in this column. 


at the congress. 


Q. Should the O.R. be responsible 
for exchange transfusions on 
newborns? 


A. Definitely not. These should 
be done in the nursery. Infants 
would be subjected to the hazard 
of infection if taken from the nur- 
sery and exposed to other areas 
of the hospital. 


Q. With nonprofessional help per- 
forming nursing functions in the 


Time limitations made it impossible to answer 
all audience questions submitted during sessions 
of the fifth national congress of the Association 
of Operating Room Nurses in Philadelphia. To 
answer some of these queries, several program 
participants were invited to give their opinions 


1. Mrs. Doris Deimel, O.R.S., Rockaway Beach 
(N.Y.) Hospital, who was a member of the prob- 
lem clinic panel for average and large hospitals 


operating room, do you think the 
graduate nurse will be content to 
continue her education only to 
supervise and teach nonprofes- 
sionals? 


A. In view of the fact that O.R. 
experience has been eliminated 
from the curriculum in collegiate 
schools with the two-year pro- 
gram and some with the three- 
year program, I believe that the 
graduate nurse has an excellent 
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opportunity to teach the young 
graduate who has not had O.R. 
experience. Her teaching may in- 
clude material on the practical 
technics, principles of teaching, 
management, and _ interpersonal 
relations. 


Q. Should the O.R. nurse go to 
the dining room in her scrub 
gown? 


A. The ideal situation would be 
to have a dining area in the O.R. 
suite for doctors, nurses, and 
other O.R. personnel. If this is 
not feasible, the accepted technic 
is to make a complete change of 
dress, shoes, and cap. This ap- 
plies to all personnel leaving the 
suite and planning to return. We 
all know that the time element 
plays havoc with this policy. 


Q. What is the function of the 
O.R. supervisor in the study and 
control of infection? 


A. The O.R. supervisor should re- 
ceive from the director of nurses 
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notification of any reported infec- 
tions. She then checks to see who 
was on the surgical team for the 
case and asks about breaks in 
technic or anything unusual that 
may have occurred. 


In the permanent record book 
there should be a column for dirty 
and clean cases. If the case in 
question was infected to begin 
with, she has the answer. If not, 
the check begins at the O.R. 
table and continues to the pa- 
tient unit to find out what was 
observed at the first change of 
dressing. 

To control postoperative infec- 
tions, we must have full co-oper- 
ation of the surgeons and the an- 
esthesiologists. This, combined 
with proper teaching and monthly 
cultures, will help greatly to 
achieve control. 


Q. What record of operations 
other than the “Operation Rec- 
ord” sheet, which is part of the 
patient’s chart, is required of ac- 
credited hospitals? 


A. A permanent O.R. record book 
should be standard equipment in 
every O.R. It should be kept up 
to date, and filled in accurately 


and completely, preferably by 
some member of the professional 
staff. It may be referred to in 
court cases. One of the first re- 
quests made by a medical exami- 
ner visiting the O.R. is to see 
this book. It may be purchased 
at the Physicians’ Record Co., 161 
West Harrison St., Chicago 5, IIl. 


Q. Should the anesthesia or the 
O.R. personnel position patients 
for surgery? 


A. It should be a _ co-operative 
venture to determine and _ insti- 
tute the proper position for the 
operative procedure. 


Q. Please give your opinion on 
who should bring patients to the 
O.R. suite and who should take 
them back from the _ recovery 
room. 


A. The O.R. orderly should go to 
the patient unit and transport the 
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patient to the O.R., with an R.N. 
in attendance. The unit should 
be responsible for transporting 
the patient from the recovery 
room back to the unit. 


Q. What do you do with O.R. per- 
sonnel when the work load is 
light? 


A. Because the O.R. personnel 
are always doing overtime for 
which there is seldom any com- 
pensation, some _ consideration 
should be given to the staff, in 
the form of extra time when the 
work load is light. Free time can 
always be utilized to rewrite tech- 
nic and procedure books, bring 
policy books up to date, and work 
on the countless small things that 
never seem to get done. 


Q. Do you recommend an instru- 
ment count before the patient 
leaves the O.R.? 


A. An instrument count before 
and after surgery is desirable, but 
it cannot always conveniently be 
done. I feel that if the suture 


nurse keeps her eye on the field 
there is no danger of an instru- 
ment’s being lost. The greatest 
loss is in the laundry and gar- 
bage. 


2. The following questions were 
taken from the “problem clinic” 
session for average and large hos- 
pitals at the 1958 national AORN 
congress. 

PANEL: Dean Theresa I. Lynch, 
School of Nursing, University of 
Pennsylvania Hospital, Philadel- 
phia, moderator. 


L. Kraeer Ferguson, M.D., pro- 
fessor of surgery, Woman’s Med- 
ical College of Pennsylvania and 
University of Pennsylvania Grad- 
uate School of Medicine. 


Charles S. Paxson, Jr., adminis- 
trator, Hahnemann Medical College 
and Hospital, Philadelphia. 

Edward T. Lawless, M.D., anes- 
thesiologist, St. Joseph’s Hospital, 
Paterson, N. J. 


Dorothy L. Hufcut, R.N., chief, 
nursing service, VA Hospital, Wil- 
mington, Del. 


Mary Jane Venger, R.N., direc- 
tor of nursing, Louisville (Ky.) 
General Hospital. 


Sister Mary Albina, O.R.S., St. 
Agnes Hospital, Philadelphia. 


Mrs. Doris Deimel, O.R.S., Rock- 
away Beach (N.Y.) Hospital. 


Mrs. Lillian Sholtis Brunner, 
R.N., consultant in medical and 
surgical nursing, Bryn Mawr (Pa.) 
Hospital School of Nursing. 


Q. How can we stop our doctors 
from coming into the operating 
room in street clothes, and even 
with a cigarette, Dr. Ferguson? 


DR. FERGUSON: How you’re go- 
ing to stop them, I think, depends 
on the local rules and regulations. 
I believe the operating-room super- 
visor is really the one who has to 
guard her precinct, so to speak. 
There is no group of people worse 
than surgeons about being told 
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what they should and shouldn’t do. 


On the other hand, I think 
they’re a _ relatively reasonable 
group, too. Whether they will be 
anxious to do what the supervisor 
says, or whether they will be a 
little rebellious, depends somewhat 
on how they’re told. 


I’m sure there isn’t a single sur- 
geon who wouldn’t feel very bad 
if he thought that by walking into 
an operating room in his street 
clothes, and smoking a cigarette, 
he would endanger the patient and 
interrupt operations. 


A surgeon usually commits these 
infractions, not because he is try- 
ing to transgress from established, 
reasonable rules, but because he 
has something on his mind which 
he thinks is important and has to 
be done at that time and he can’t 
have it done if he has to change 
his clothes. 


There should be a happy me- 
dium, of course, and the O.R. 
supervisor should be the one to 
bring it about. I think a word or 
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two, nicely placed, nicely said, call- 
ing attention to transgressions, 
will in short time remedy these 
transgressions. 


One other point: I think it is 
very bad to have an operating-room 
supervisor who is so rigid, so abso- 
lutely unbending about technic and 
what not, that there can never be a 
slip—and perhaps never very good 
relationships in the operating room, 
either. 


MRS. BRUNNER: I think the 
physical set-up of the operating 
room is a very important factor. If 
there is a doctors’ lounge outside 
the department, there probably 
will not be as much difficulty with 
this problem. 


DR. LAWLESS: I think it’s every- 
body’s responsibility in an operat- 
ing room to correct any infraction 
of rules and regulations laid down 
for the operating room—whether 
it’s the wearing of street clothes, 
or breaking of sterile technics. 


Any time an infraction is seen 


by any person in the operating 
room, whether it be the operating- 
room supervisor or a_ student 
nurse, the anesthesiologist, a sur- 
geon, or even one of the aides, the 
attention of the offender should be 
called to it immediately, loudly, 
and in no uncertain terms. 


If this attitude is adopted, I 
think in a very short time the 
operating room will be run with a 
minimum number of infractions 
of rules. 


Q. To whom should the operating- 
room supervisor be responsible— 
to the chief of surgery, the direc- 
tor of nurses, or the hospital ad- 
ministrator? 


DR. FERGUSON: I believe the 
operating-room supervisor should 
report to the director of nurses. 
She is an integral part of the nurs- 
ing service. 


However, I don’t see how you 
can separate the operating-room 
supervisor from the surgeon, or 
the surgical staff, or an operating- 
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room committee, or some such 
group. The operating-room com- 
mittee or the chief of surgery, or 
whoever is supposed to head up the 
operating room, has to have some 
say in her activities too. 

As far as the operating room 
itself is concerned, I think the 
operating-room committee, which 
sets up policy, should include the 
operating-room supervisor, and the 
supervisor should be delegated to 
carry out the wishes and rules of 
that committee. 


MR. PAXSON: I feel that all of 
our nursing problems should go 
through the director of nurses. But 
I also feel, that in the table of 
organization there should be a 
path, not only to the director of 
nurses, but to the administrator. 


The operating-room committee 
can be very helpful. On the floors 
the nurses work directly under a 
physician’s guidance. In the oper- 
ating room they really work under 
the guidance of a team of physici- 
ans. Guidance is a committee prop- 


osition. I believe disciplinary prob- 
lems also resolve themselves to the 
degree the operating-room commit- 
tee is active and vocal, advertising 
the requirements and the infrac- 
tions. The committee removes the 
onus from the _ operating-room 
supervisor. 


The committee should include 
one or two surgeons; the anes- 
thesiologist; the director of 
nurses; the operating-room super- 
visor, and the administrator. Pro- 
fessional policies are established 
by the committee, and of course the 
O.R. supervisor carries them out. 


Q. Should this committee be a 
policy-making group, or only ad- 
visory? 


MISS VENGER: I think it should 
probably be both. Certainly pol- 
icies need to be set down for the 
operating room, on such matters 
as what doctors are going to do 
and what other members of the 
staff are going to do if they go to 
the operating room for any reason. 
Suppose the administrator is a doc- 


tor, and is not a member of the hos- 
pital’s surgical staff— yet decides 
he wants to operate? Is he going to 
be permitted to or not? 


All these things need to be 
taken up, along with such prob- 
lems as infractions of the smoking 
regulations, and what the staff 
member will wear when he goes 
to or leaves the operating room. 


I think it’s equally important 
for us to be concerned about 
whether the members of the oper- 
ating-room—surgeons or nurses— 
wander all over the hospital in 
their O.R. garb. Not only is this 
practice bad technic, but also it 
is very bad from the standpoint of 
the patient who observes it. I 
don’t think patients appreciate it; 
I don’t think I would if I were a 
patient. 


It is very important that the 
committee set down the regula- 
tions and disseminate them and 
let it be known that there are doc- 
tors and other members of the 
staff on the committee, so that no 
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one group will be blamed for hav- 
ing made the rules. 


MR. PAXSON: On certain things 
the committee should establish pol- 
icy; then the administration should 
see that policies are enforced. In 
other areas the committee’s func- 
tion is advisory. If said, ‘““We need 
a new operating suite,” I’d want 
that to come as advice. 

Q. Should an operating-room su- 
pervisor have the opportunity to 
select new equipment? Should she 
have a definite say in what type or 
brand she prefers? 

MR. PAXSON: It isn’t a question 
of the brand she likes, but of the 
brand or piece of equipment which 
will be most valuable in the partic- 
ular situation. I think she should 
be consulted. This or other equip- 
ment may have been used in the 
past. If the chief of surgery, the 
anesthesiologist, and the adminis- 
trator feel her judgment is sound, 
they will take her suggestion. 


The operating-room supervisor, 
the physician who is going to use 
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the equipment, the engineering 
department which will maintain 
and repair it, the purchasing de- 
partment—all should have some- 
thing to do with the selection of 
a new piece of equipment. The 
brand frequently is simply a mat- 
ter of pricing. 


Q. Why are administrators so re- 
luctant about asking the advice 
of the operating-room supervisor 
when they are developing a new 
O.R. suite? 


MR. PAXSON: I can’t imagine de- 
signing an operating-room unit 
without the consultation of the 
nursing service—the director and 
the O.R. supervisor, and the whole 
team, along with the physicians. 


SISTER M. ALBINA: I believe the 
supervisor is consulted on big 
things, such as a table, a surgical 
light, or an autoclave. 


But when a salesman comes 
around with a good buy, the pur- 
chasing agent may buy something 
that we can’t use—a simple thing 


like a mask. The strings of the 
mask are too short. The first sur- 
geon puts the first one on, and 


down on the floor it goes! There 
may be a hundred masks floating 
around in the operating room or 
the dressing rooms. At noontime 
we’re out of masks, and we wonder 
why. 


I think that when such items are 
purchased, the purchasing agent 
should be sure to see the sample 
and try it on. 


DR. LAWLESS: I don’t think cost 
is a consideration in every case. 
Cost is perhaps the only one the 
purchasing agent really thinks 
about. But when it comes to pur- 
chasing instruments which are the 
personal choice of a surgeon, I 
don’t believe a purchasing agent 
should be willing or able to say: 
“We won’t get that, we’ll get one 
made by Smith and Co., that costs 
half as much,” because the sur- 
geon probably knows about the 
one made by Smith and Co., and 
doesn’t like it. 
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The same thing is true of su- 
tures. Every once in a while we 
find ourselves using sutures that 
we didn’t know we ever had. And 
we find out that the reason is that 
the purchasing agent decided that 
these were cheaper. Price is not 
the only consideration. It seems 
to me that before any purchase is 
made the persons who use these 
things on patients should be con- 
sulted. 


Q. Shouldn’t the policy-making 
committee make these decisions or 
recommendations, Dr. Ferguson? 


DR. FERGUSON: Yes. But when 
it comes to individual instruments, 
I don’t know how the policy-mak- 
ing committee can really function. 


DEAN LYNCH: The operating- 
room committee generally meets 
once a month unless a_ special 
meeting is called. Before that 
month is up there are many, many 
things the supervisor needs—in- 
struments, suture material, a lot 
of expendable items—and nobody 


knows what to buy except the 
people using these things. 


I think it should be seriously 
considered that the operating- 
room supervisor’s recommenda- 
tions go through. 


MR. PAXSON: The example of the 
masks points up the problem of 
specification buying. Most pur- 
chasing departments, I’m sorry to 
say, have not developed adequate 
specification buying and bidding. 
A standard towel clamp which 
might have so many serrated teeth 
and be of standard description can 
be a bid item. But an individual 
instrument, maybe specially made 
for the surgeon, is an item which 
cannot be bid. It’s a matter of 
defining these items. 


I think that the operating-room 
committee can establish standards 
for sutures and many other items 
—and that the purchasing agent 
should not vary from those stand- 
ards without specific prior author- 
ization. 


MISS VENGER: It seems to me 
that there should be some plan- 
ning in preparation for a fiscal 
year’s work on the basis of expe- 
rience and suggestions from the 
people involved. Perhaps such 
planning would eliminate some 
crisis buying. 


SISTER M. ALBINA: In teaching 
institutions, and I mean medical 
schools, there is so much progress 
from day to day, from month to 
month, that in the specialty fields 
it is rather difficult to try to antici- 
pate what the next year’s budget 
is going to be. For routine work 
it is a simple matter. 


Q. Dr. Ferguson, how would you 
go about reducing the number of 
instruments in general use in the 
operating room? There are cer- 
tainly many very similar instru- 
ments. How can you get surgeons 
together on a standard in the 
usual instruments? 


DR. FERGUSON: I don’t believe 
that would be too difficult if an 
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effort were made to do it. Most 
surgeons use the instruments that 
they learned to use as they grew 
up. Their chief used those instru- 
ments, and so they use them. If 
an effort were made to standard- 
ize, I believe that standardization 
could be achieved. 


DR. LAWLESS: I believe it is a 
function of the surgical operating- 
room committee or surgical liaison 
committee to decide what type of 
suture material should be used, 
select the majority of instruments 
to be used, in consultation with 
the various department chiefs, and 
distribute the list to the members 
of the staff. 


MRS. BRUNNER: Certainly any 
teaching in the operating room is 
greatly facilitated when as much 
as possible is standardized. 


Q. Is there a trend toward having 
patients in a waiting room before 
they go to the operating room, or 
should they go directly to the oper- 
ating room? 
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DR. LAWLESS: It’s impossible 
with our busy operating rooms to- 
day to have a patient come di- 
rectly to surgery and into an oper- 
ating room. There usually is a wait- 
ing period. Ideally there should 
be some sort of waiting room or 
staging area for patients coming 
to surgery. In the average busy 
hospital, though, that staging area 
is in the corridor right outside the 
operating room where a lot of busy 
traffic is usually taking place. 


The staging area could be a pre- 
anesthesia room or a somewhat 
larger room—just an area in which 
patients could be left by them- 
selves, quiet, and would not be 
exposed to the traffic and the busy 
schedule of an operating-room cor- 
ridor. 


Q. As a surgeon, Dr. Ferguson, 
how do you feel about that? 


DR. FERGUSON: I agree that it 
is very bad for patients to be in 
the corridor, where they often see, 
through open doors, other oper- 
ations going on, and where they 


see patients being taken to and 
from the operating room. 


The difficulty is that most hos- 
pitals do not have accommodations 
for pre-anesthetic areas. The prob- 
lem is to modernize our hospitals 
to provide such service. 


Q. Does the fire marshal inspect 
your operating room frequently, 
Mr. Paxson? 


MR. PAXSON: In Philadelphia, 
the fire marshals make annual in- 
spection. These inspections should 
generally be considered as mini- 
mum. We have our standards set 
for us by the underwriters, and 
we know what conditions should 
exist. 


Q. The National Fire Protection 
Association has recommended that 
tinctures and ether not be used in 
the operating room in skin prep- 
aration. Our doctors were opposed 
to changing when I told them of 
this recommendation, as they said 
most hospitals have not changed 
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or some have changed back to 
tinctures and ether. I would like 
to know what the majority are 
using. 


SISTER ALBINA: Tincture of 
Zephiran is used routinely 
throughout our hospital. When 
ether is used, it is used outside the 
operating room. Ether is really not 
a disinfectant; it merely dissolves 
the fat. 


DR. LAWLESS: I believe that 
recommendation was made by the 
National Fire Protection Associa- 
tion because patients have been 
burned on the operating table 
when flammable preparations 
placed on their skins have caught 
fire, from one cause or another. 


DR. FERGUSON: I use ether in 
the operating room often, not rou- 
tinely, but to take adhesive off or 
for various other reasons. I feel 
tinctures are definitely more use- 
ful than simple aqueous or deter- 
gent type of antiseptics. 

I do not believe there is much 
of a fire hazard from the use of 


tinctures, or even of ether, in 
preparation of patients’ skin for 
surgery. 


Q. What is the place of the senior 
elective in the operating room, and 
how long should it be? 


DEAN LYNCH: In some schools— 
for example, Vanderbilt Univer- 
sity—the last 12 weeks are utilized 
for elective experience. Some stu- 
dents choose operating-room ex- 
perience; some take public-health 
nursing. The full time is spent in 
the one elective. I believe that is 
the policy of most schools. 


Q. Do you not feel that residents 
and interns should have the same 
type of formal training in aseptic 
technic that is required of nursing 
personnel functioning in the oper- 
ating room, Dr. Ferguson? If so, 
who should teach them? 


DR. FERGUSON: I agree that 
residents and interns should have 
training in this subject. However, 
this training really begins when 
they’re just students. 


Perhaps the training isn’t as 
thorough and as good as one might 
desire. ‘Nevertheless, when interns 
come into a hospital, they’ve been 
graduated from a modern medical 
school; they have already scrub- 
bed in several operations; they’ve 
already been taught something, at 
least, of aseptic technic, so that 
the necessity for introducing them 
to a technic is not as great as it 
is for a student nurse. 


On the other hand, I agree that 
the aseptic technic learned in 
medical school is not always one 
which we would be willing to ac- 
cept. Therefore, certainly when 
the interns and residents start in 
the operating room, they should 
be given a period of instruction. I 
don’t believe this needs to take too 
long, and I think it can be done 
while the surgeon is scrubbing, if 
the resident or intern follows the 
surgeon in his technic. 


I appreciate that the operating- 
room supervisor perhaps has more 
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difficulty in watching out for this 
technic than the surgeon has, and 
I think that it’s her province to 
inspect and to criticize and to in- 
sure conformance to the technic 
recommended by the hospital. 


DR. LAWLESS: We would all ben- 
efit by formalizing some of our 
instruction in aseptic technic to 
our residents and interns upon 
their arrival at the institution, and 
not taking it for granted that they 
have picked up our particular pro- 
cedure through association with 
the existing surgeons or their pre- 
vious experience. 


I think the very act of formal- 
izing the instruction re-empha- 
sizes the detail with which too 
frequently they are not familiar. 
Nurses are not really in a position 
to supervise them adequately. 


DR. FERGUSON: I don’t believe 
group instruction is practical. 
Suppose 18 or 20 interns and resi- 
dents come to the hospital in June 
or July — these interns may not 
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get into surgery until the follow- 
ing April. I think it is a waste of 
time to try to teach them aseptic 
technic or how to scrub in an op- 
erating room in July when they 
don’t get around to surgery until 
April. Such instruction ought to 
be given when they come into the 
operating room. 


MRS. BRUNNER: In one situation 
I was asked to give some instruc- 
tion to the interns coming into the 
surgical service. They came to the 
operating room at an appointed 
hour, twice, and we went over our 
entire scrub technic. Then they re- 
peated for me what I had told 
them, and I watched them and cor- 
rected their technic. Only then 
were they permitted to go into the 
operating room. 


SISTER ALBINA: I believe that 
the intern and resident can be ob- 
served very well by the supervisor, 
and she can take the initiative to 
teach them the proper technic if 
they do not already know it. 


Q. Why are operating-room super- 
visors considered impossible 
cranks? 


SISTER ALBINA: The operating- 
room supervisor has many prob- 
lems facing her at 7:30 in the 
morning. She has the nursing stu- 
dent to consider — has she made 
the proper assignments with the 
clinical instructor? If there is an 
anesthesia school, she has to con- 
sider the student in anesthesia. 


If she gets a phone call that 
Miss So-and-So won’t be in (prob- 
ably the best scrub nurse), she 
has to make changes in the sched- 
ule immediately. Five minutes 
later the surgeon walks through 
the door with a cigarette. Ten 
minutes later Room No. 2 has not 
begun because the surgeon is 10 
minutes late; 15 minutes later the 
practical nurse or the scrub tech- 
nician calls to say she will not be 
in because she is ill. 


The patient arrives; the prep- 
aration has been done very poorly. 
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These are everyday problems. All 
supervisors must have them, be- 
cause we're all dealing with hu- 
man nature. 

However, all of these problems 
can be solved smoothly if we have 
well-established and functioning 
administrating policies. 


MRS. BRUNNER: I read a study 
recently of an operating room in 
which havoc practically reigned 
from day to day. When the situa- 
tion was analyzed, it was found 
that a smooth-running operating 
room resulted when principles of 
organization were established and 
when there was proper delegation 
of responsibility so that the oper- 
ating-room supervisor wasn’t the 
only person who knew and did 
everything. 

If the supervisor is disorgan- 
ized and confused, her disorgani- 
zation and confusion will be dis- 
seminated down to the lowest 
worker. On the other hand, if she 
is able to operate in a cool and 


collected manner, even the most 
trying situation can become a calm 
situation. 


DR. FERGUSON: It takes an un- 
usual person to be an operating- 
room supervisor — to be able to 
get along with all the various peo- 
ple who have to be dealt with. 


The worst O.R. supervisor is the 
one who sees her job so clearly 
that she is not willing to bend with 
the many emergencies that arise 
in an operating room which make 
for tenseness and therefore per- 
sonality clashes. 


Q. How do you clean the abdomen 
of a patient returning to the oper- 
ating room with a drain in place? 


DR. FERGUSON: Our objective 
is to get rid of the skin bacteria, 
or the bacteria which have covered 
the skin from the drain. We 
cleanse the patient with the deter- 
gent we use to scrub our hands, 
scrubbing for three minutes. Then, 
if the detergent is something like 
pHisoHex, it’s best not to use a 





tincture, but rather an aqueous 
Zephiran, because the tincture 
will take away the very property 
that you want to leave on the skin, 
by dissolving it. 


Q. Who should schedule cases for 
the operating room? When should 
the schedule for the following day 
be closed? 


MRS. DEIMEL: It depends entire- 
ly on the size of the operating 
room and the hospital. In a large 
teaching institution scheduling 
may be done in several ways— 
through the admitting office, 
through the chief resident of the 
particular service, or through the 
operating-room supervisor or her 
secretary. 


In a large institution, the sched- 
ule should be closed about 1 
o’clock, in order to give the staff 
enough time to prepare for the 
following day. 


In a smaller institution, the op- 
erating-room supervisor will prob- 
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ably book the cases, and it may be 
8 o’clock in the afternoon before 
the schedule is closed. 


Scheduling can be done by the 
admitting office only if that office 
has experienced personnel. 


SISTER M. ALBINA: I think the 
operating-room supervisor should 
be responsible for the scheduling. 
She is responsible for giving the 
service, for having sufficient per- 
sonnel to cover for that period of 
time. Therefore I think that she 
should schedule the cases, with 
the co-operation of the anesthesi- 
ologist, or the department of an- 
esthesiology. We close our sched- 
ule at 2 o’clock. 


DR. FERGUSON: I agree that the 
operating-room supervisor should 
have the last word. 


Closing the schedule at 2 o’clock, 
1 o’clock, or whenever, is an aim, 
rather than a fact. It is not always 
possible to close an operating room 
schedule, because it isn’t always 
possible for the surgeon to know 
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what is in store for him. Some- 
times patients are not referred to 
him until 2:30 or 3 p.m., and he 
concludes that surgery must be 
performed the next day. 


Suppose, then, that he calls the 
operating-room supervisor and she 
says: “I’m sorry, our schedule is 
closed.” This is all right if the 
operation is an elective procedure, 
but if it means keeping the pa- 
tient in a day or two more, until 
the surgeon’s operating schedule 
comes around again, it is rather 
silly. 

Flexibility in scheduling de- 
pends somewhat on how rigid the 
operating-room supervisor is—on 
how willing she is to co-operate 
and to what extent it is possible 
for her to co-operate, according 
to the nurses she has available, 
and the time on the schedule. 


Operating-room work is a team 
effort, and everybody has to give 
a little bit here and there when 
necessary to make things work out 
most advantageously. 


Q. What would you do with a 
surgeon who almost always is 15 
to 20 minutes late for his case, 
thus delaying others who follow? 
We are permitted to send the pa- 
tient back to his room, but because 
this practice only harms the pa- 
tient, we have not yet used this 
punishment. 


SISTER M. ALBINA: If the sur- 
geon is late, the first time, he hears 
about it. The second time, he is 
reminded again; the third time, 
we push him down the schedule 
for the next case. That means the 
patient will have to wait until the 
next surgeon is finished. We do 
not cancel the case because that 
would only punish the patient. 
That we never want to do. 


MRS. DEIMEL: In view of the fact 
that we are concerned with patient 
care, and preoperative medication 
is involved, I would go along with 
Sister. First, twice, the third time, 
I would let him go ahead, but then 
I would have to report him to the 
operating-room committee. 
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DR. FERGUSON: I agree that 
when a surgeon is late, it’s not 
only bad for the patient, but dis- 
courteous to all the people who are 
waiting for the surgeon. I think 
it is only courtesy for the surgeon 
to let the operating room know 
that he is detained unavoidably 
and request that he be put on the 
schedule later. 


A rule should be made regarding 
punctuality in the operating room, 
and enforced according to the 
judgment of the surgical staff, to 
whom infractions should be re- 
ported. 


DR. LAWLESS: If you have to 
punish a surgeon for being late, 
there’s only one solution I can see: 
If the operating-room supervisor 
and the anesthesiologist make up 
the schedule, they can put the of- 
fender at the end of the schedule 
for a number of times. I think he’ll 
soon correct his ways. 


In my opinion, the chronic late 
offender is usually the least de- 


sirable physician on the surgical 
service, and he doesn’t last too 
long. Lateness is not a tremendous 
problem in our hospital. 


Q. As a surgeon, Dr. Ferguson, 
what do you believe to be the best 
method of doing a sponge count? 
Although it is ultimately the sur- 
geon’s responsibility, the super- 
visor often does not have complete 
co-operation from the surgeon. 


DR. FERGUSON: The responsi- 
bility for a proper sponge count 
lies with the surgeon. The nurse 
helps, and it’s her job to see that 
the surgeon has a sponge count 
and makes a proper count. I like 
to hear a sponge count given 
aloud; I don’t like to have the 
nurse say only, “Well now, Doc- 
tor, we’re missing three sponges” 
—or whatever the number. I feel 
that every detail of the count is 
the surgeon’s business until the 
incision is closed. 

The sponge count should include 
a record of the total number of 


sponges you start with, the num- 
ber of sponges on the instrument 
table, and the number on the rack. 
When the sponges remaining are 
added up, you can compare that 
total with the number you started 
with, and find out whether any are 
missing. Only in this way can you 
obtain a proper count. 

New nurses are sometimes flus- 
tered by a sponge count, and may 
say, “We have five on the table,” 
and then say, “Oh, no! It’s six!” 
After two or three such experi- 
ences, the surgeon doesn’t know 
which figure is correct. Nurses 
should be instructed not to an- 
swer until they are sure of their 
answer. 


I think everybody in the oper- 
ating room has to take responsi- 
bility for the sponge count. I like 
to have the scrub nurse or the cir- 
culating nurse sign the operating 
sheet saying that the sponges were 
counted and that all were present. 


Q. Why do some hospitals use 
ether for skin preparation, while 
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in some states it is forbidden to 
have open ether in an operating 
room? 

MR. PAXSON: It’s been deter- 
mined on many occasions that 
there are better skin “preps” than 
ether, and the elimination of open 
ether is certainly desirable. There 
are different laws in different 
states. I think the operating-room 
committee should determine the 
best skin preparation. 


Q. Would you please discuss the 
use of oil in caring for surgical 
instruments? How can surgeons 
be convinced that instruments 
should not be oiled prior to ster- 
ilization? 

SISTER ALBINA: Dr. Carl Wal- 
ter, in his book, The Aseptic 
Treatment of Wounds, discusses 
at length [in Chapter XI] why in- 
struments should not be oiled. 
When oil is used, steam penetra- 
tion is very difficult, and the ster- 
ilization is preferably done by dry 
heat over a long period of time. 
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Instruments are oiled because 
they are stiff. This stiffness is 
caused by coagulated blood or pus 
in the lock. If the locks are lubri- 
cated with a few drops of liquid 
soap and carefully washed in a 
washer-sterilizer while the instru- 
ments are wide open, there should 
be no need for oiling instruments. 


Q. Miss Hufcut, if you use bed 
sheets for sterile drapes, what do 
you do when a sheet gets a hole 
in it? Do you patch the sheet and 
use it for draping? How are these 
sheets replaced? 

MISS HUFCUT: We do use sheets. 
The necessary hole for the opera- 
tive area is made by our seam- 
stresses and bound with tape. 
Holes are repaired by the same 
seamstress, up to a point. Of 
course, you can’t keep on patching 
or sewing up holes and not have 
even the needle holes show up as 
something that you don’t want. 


Sheets are replaced on a basis 
of one for one. In the Veterans 


Administration hospitals, the ex- 
ecutive housekeeper is responsible 
for linen replacement both for the 
O.R. and other parts of the hospital. 


SISTER ALBINA: Patched linens 
should never be used for drapes. 
We eliminate all patched things 
from the sterile setup. Patched 
linens have little holes in them 
just from being patched, from the 
needle that has penetrated the 
sheet. These linens may be used 
for bottom sheets on stretchers, 
for anything not coming in contact 
with the patient. 


Q. If a student follows a patient 
through his operating-room expe- 
rience from the ward to the oper- 
ating room, to the recovery room 
and back to the ward, to whom is 
she responsible? 


MRS. BRUNNER: In planning 
such an experience, it would seem 
that the best supervision and in- 
struction would come from the 
clinical instructor. In reality, this 
instructor cannot be with the stu- 
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dent constantly or cannot even be 
nearby at all times. If she is, the 
student is responsible to her; if 
not, the student should know the 
specific person to whom she is re- 
sponsible, namely, the head nurse 
or her assistant. 


8. Sister Mary Albina, O.R.S., St. 
Agnes Hospital, Philadelphia. 


Q. Should there be rotation of 
scrub nurses to all surgical serv- 
ices? If so, how should this be 
arranged? 


A. Yes, scrub nurses as well as 
competent scrub technicians 
should be rotated to all types of 
surgery. This practice prevents 
increased tension and frustration 
when the unforeseen eye, chest, or 
brain injury and other emergen- 
cies arise. Personnel should be 
rotated gradually from minor to 
major surgery and finally to the 
specialties. 


Individual native ability, skill, 
capabilities, and understanding of 


the procedures should be taken in- 
to consideration. 


Q. How do you suggest overcom- 
ing the supervisor who resents 
outside suggestions and puts into 
use only her own ideas? 


A. Perhaps the best results could 
be obtained by making the super- 
visor a member of a committee in 
which objectives and aims are 
stressed. If we would like to func- 
tion as an efficient team for better 
patient care, we must be willing 
to pool knowledge, share ideas and 
experiences with others, and ac- 
cept suggestions from others if 
they help to reach our goal of 
“total patient care.” 


Q. What can you do with doctors 
who belittle your technic on dirty 
cases, saying, “Oh, it’s not neces- 
sary to take such precautions?” 


A. Terminal sterilization and clean- 
ing of the room after a dirty case 
are fundamental principles of 
aseptic technic and must be car- 
ried out effectively, for the protec- 


tion of the patient and personnel. 
Studies and research have pointed 
out that strict adherence to these 
principles is necessary to prevent 
further infection. 


The chairman of a functioning 
“infection committee” could be of 
great value in eradicating laxity 
in asepsis among surgeons. 


Q. How do you suggest handling 
the surgeon who when told he has 
broken technic completely ignores 
the notification or refuses to do 
anything about it? 


A. If a private conference does 
not improve his attitude and the 
correction is justified, the chief 
of surgery should be informed and 
asked whether he will observe the 
offender’s technic. He will most 
likely handle the problem very ef- 
fectively. 


Q. Do you discourage surgeons 
from bringing their own scrub 
nurses? 


A. A private scrub nurse can be 
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very valuable if she is willing to 
follow the operating-room policies 
and share her knowledge, skill, 
and experience with students who 
are assigned to the patient. 


Q. Should operating room nurses 
be asked to mix solutions to be 
given by the anesthetist, such as 
Surital or Pentothal? 


A. Mixing anesthesia drugs I be- 
lieve should be the sole responsibili- 
ty of the qualified anesthetist. He or 
she has spent a year, at least, in 
learning the importance of proper 
dosage and effect of anesthetic 
drugs. The operating-room nurse is 
not prepared to take the responsi- 
bility of the anesthetist. 


Q. Should surgery be scheduled 
outside the operating room depart- 
ment? 


A. For the protection of the pa- 
tient and service to the surgeon, 
all surgical procedures should be 
performed where asepsis can best 
be carried out and all are concern- 
ed and informed with sterility and 
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good technic. The operating room 
was designed by the architect for 
one purpose only — namely, sur- 
gery. 

If this question refers to the 
booking of operations, the answer 
would be that scheduling should 
be done by the operating-room su- 
pervisor, in co-operation with the 
anesthesia department. 


Q. Do you have routine fire in- 
spection by a city fireman in your 
operating room? Who is respon- 
sible for teaching a fire drill or use 
of fire apparatus in the operating 
room? 


A. The fire marshal periodically 
appears without warning for in- 
spection. Operating-room person- 
nel are made familiar with fire 
hose and apparatus during their 
orientation period. The operating- 
room supervisor must constantly 
remind personnel of fire hazards 
and is responsible for telling the 
team members the proper proce- 
dure, should such an emergency 
arise. 


The civil defense committee and 
the maintenance department, un- 
der the supervision of the city fire 
department, are responsible for 
fire drills. 


Q. Should shaving of the patient 
be done in the operating room? 


A. Preferably shaving should be 
done in the department. (EDI- 
TOR’S NOTE: Ideally, the skin is 
scrubbed four to five days pre- 
operatively with G-1l1 or TMTD 
soap or detergent.) 


The shave is ideally done in the 
O.R. by a skillful nurse or orderly, 
with good light, good position, and 
a razor which has been sterilized. 
A shave done inexpertly a period 
before surgery allows bacteria to 
grow in nicks and cuts and within 
the angry, red, infected skin 
through which the incision is made. 


See “Preoperative Skin Prepara- 
tion,” by Carl W. Walter, M.D., in 
the September, 1955, HOSPITAL 
TOPICS, pages 74-79. 
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Q. If the schedule is short in the 
operating room, should O.R. nurses 
be sent to the wards? 


A. No. A short schedule in the 
operating room is most welcome. 
It provides time that can be effec- 
tively used for inservice education 
activities and for group and indi- 
vidual conferences with the oper- 
ating-room staff. The supervisor 
should have a well-planned pro- 
gram so that no time is wasted. 

The fact that contact on the 
wards with infection and disease 
might result in the O.R. nurse’s 
picking up pathogenic organisms 
on her clothing, shoes, skin, and 
in her nasopharynx, and then 
bringing them into the O.R. is an- 
other good reason for not sending 
O.R. nurses to the wards. 


Q. Do you have any suggestions to 
combat apathy among transient 
staff personnel? 


A. Apathy often results from lack 
of development of the concepts of 
the professional aspects and status 


of nursing and of the individual 
nurse. Every assistance should be 
given to the individual to help her 
find herself and become an active, 
interested member of the team. If, 
after a fair trial, her attitude has 
not improved, she should be re- 
moved to another department. 


4. Mrs. Lillian Sholtis Brunner, 
R.N., consultant in medical and sur- 
gical nursing, Bryn Mawr (Pa.) 
Hospital School of Nursing. 


Q. How can operating-room nurs- 
ing be patient-centered? 


A. Operating-room nursing is pa- 
tient-centered, since the very 
existence of the operating room 
depends upon the existence of a 
patient. The course in operating- 
room nursing, which is designed 
to teach students of nursing, be 
they basic or graduate, can be pa- 
tient-centered too. 


A few years back, when the 
principles of asepsis were defined, 
emphasis was and still is placed 
on the extreme importance of prac- 


ticing a technic which is as nearly 
perfect as is humanly possible and 
practical. This is still vital, for 
the very life of a patient may be 
jeopardized if there is laxity in 
carrying out the proper technic. 


Emphasis in teaching programs 
should be placed on the reasons for 
surgical asepsis. We may be very 
proficient in practicing perfect 
technic (the “how’”), but do we 
always know “why?” The reasons 
“why” must include the safety of 
the patient. Telling students 
“why” then, is one of the first 
ways to make a course patient- 
centered. 


Other examples are: 


(1) When teaching the care, 
use, and cost of instruments, point 
out their values in terms of (a) 
the effect of a poorly working 
instrument on the tissue of a pa- 
tient, (b) the possible danger to 
the patient’s life if a hemostat, 
for instance, will not hold on a 
major bleeding vessel, and (c) the 
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high cost of repairing or replacing 
instruments which have been used 
for purposes not intended. This 
cost invariably is reflected in 
higher costs to the patient. 


(2) Recognize the value of a 
friendly gesture or smile to the 
patient waiting to be anesthetized. 
The conduct of operating-room 
personnel is noticed and many 
times never forgotten by the pa- 
tient about to undergo surgery. 


(3) In the class on the position- 
ing of the patient on the operating 
table, keep in mind that it is com- 
mendable to place the patient in 
perfect position for the surgeon, 
but is the patient comfortable and 
safe? How can he be placed so 
that the surgeon is able to do his 
best work and the patient is least 
likely to develop pressure sores 
and impaired nerve function? 


These are just a few of the ways 
in which the same important 
course content can be taught so 
that it includes the reasons for 
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doing things in certain ways. The 
program need not be any longer, 
since it merely requires a shift in 
emphasis from the cold approach 
of focusing attention on how to 
perform a technic to the warmer 
approach of telling why it is 
necessary. 


Q. To whom should the clinical 
instructor be responsible: the 
operating room supervisor or the 
educational director? 


A. Actually she is responsible to 
both. The clinical instructor and 
operating room supervisor have 
certain dual responsibilities; they 
are both responsible for the care 
of the patient and for the instruc- 
tion of the staff. To what extent 
each carries out these functions 
depends upon the particular situ- 
ation. Nevertheless, to function 
effectively, they must have a close 
working relationship. 


One must know the responsibili- 
ties, objectives, problems, and 
plans of the other; otherwise there 


are apt to be misunderstandings, 
false assumptions, and _ visual 
evidences of one camp set up 
against the other, instead of a 
team working together. To achieve 
such a close relationship, there 
must be informal daily exchange 
of pertinent information and the 
more formal weekly or bimonthly 
conference in which goals, plans, 
and other data are exchanged. 


Naturally the clinical instructor 
is responsible to the educational 
director or director of nursing 
education, whereas the operating 
room supervisor is responsible to 
the director of nursing service. 
Even at these top-level positions, 
there must be an exchange of in- 
formation if smooth working rela- 
tions are to exist from the top 
down. 


Q. How long should a course in 
operating-room nursing be, and 
who should plan it? 


A. This varies with the quality of 
supervision. A four-week course 
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in one school may be more effec- 
tive than an eight-week experi- 
ence in another school. The num- 
ber of hours varies with quality 
of instruction. Usually the mini- 
mum is set by the state require- 
ments. Beyond this minimum, the 
length of the course can vary. 


Such a program must be plan- 
ned with other interested members 
of the faculty and not by the in- 
structor alone. The group would 
include the instructors in funda- 
mentals of nursing, surgical nurs- 
ing, the basic sciences, and per- 
haps emergency nursing and 
obstetrics. Obviously, the educa- 
tional director would assist in 
such planning, and perhaps a 
senior student nurse. Needless to 
say, such a program cannot be 
planned in one meeting or even in 
one year. 


Q. Cannot all the content usually 
given in the operating-room teach- 
ing program be given in other 
experiences of the student nurse? 





A. Yes, content, as such, can be 
given elsewhere in the experience 
of the student nurse, to a lesser 
degree. The strength of teaching 
and the achievement of many of 
the objectives usually relegated to 
operating-room nursing result 
from the greater degree of em- 
phasis which can be given in this 
program. Because it is more vivid 
and more concentrated, it seems 
logical to expect a higher and 
deeper extent of learning to take 
place. 


Naturally this presupposes a 
suitable learning climate from the 
point of view of principles of 
psychology and learning. A stu- 
dent will not learn as well in a 
situation in which she is afraid 
or emotionally unprepared, in 
which there is inadequate time for 
practice, or she is expected to per- 
form without previous instruction 
or proper supervision. 


Q. Is there a trend toward elimi- 
nating operating-room nursing in 


the basic curriculum for profes- 
sional student nurses? 

A. If there is such a trend, I have 
not been aware of it. If it exists, 
the very core of basic surgical 
nursing is being attacked. The 
effective nursing care of a surgi- 
cal patient cannot be learned if 
the student (1) is not able to 
observe what the surgeon does to 
correct or alleviate the problem of 
the surgical patient; (2) cannot 
understand and apply the prin- 
ciples of surgical asepsis where 
they are practiced in their fullest 
sense; (3) does not recognize the 
value of emotional stability and 
mental alertness, particularly in 
a tense or emergency situation, 
and (4) does not learn to work 
effectively on a team in which 
every member is necessary and the 
element of time is a precious one. 


This experience is important not 
only to enable the student to care 
for the surgical patient more in- 
telligently, but also for the in- 
valuable preparation it gives the 
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professional nurse in the event of 
natural or wartime disaster. 


Q. Is it beneath the dignity of the 
modern student nurse to scrub in- 
struments? 


A. It is not beneath her dignity. 
However, it would seem a waste 
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of her time and energy to be re- 
quired to do this if nonprofes- 
sional or mechanical assistance 
were available, provided she could 
demonstrate the following: 

(1) An understanding of how to 
clean the various kinds of instru- 
ments. 


(2) Knowledge of the effect of 
chemicals, abrasives, washer-ster- 
ilizers, and ultrasonic cleaning on 
instruments. 

(8) Ability to teach and super- 
vise others in the cleaning and 
care of instruments. 
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AORN GROUP FORMED 






FOR TWO TEXAS COUNTIES 


NEW AORN group, formed in Texas early 
this year, launched its program under newly 
elected officers at a dinner meeting in April in 
Beaumont. 
The Association of Operating Room Nurses 
of Jefferson and Orange Counties, Texas, was 
organized on January 8. Guiding its activities 





are (below, |. to r.): Mrs. Dolores Cleaver, 
Orange Memorial Hospital, treasurer; Mrs. Pat 
Hebert, Hotel Dieu, Beaumont, vice-president; 
Mrs. Sally Manderson, Baptist Hospital of 
Southeast Texas, Beaumont, president; and 
Mrs. Theresa Flood, St. Therese Hospital, Beau- 
mont, secretary. 
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New AORN Group Organized 
In Eastern New York 
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FFICERS of the newly organized Association of Operating 

Room Nurses of Eastern New York are shown above at the 
group’s second meeting, in Troy, N. Y., with Edith Dee Hall, R.N. 
(second from left), executive secretary of the national AORN. Miss 
Hall spoke at the meeting on the history of the AORN, organiza- 
tional structure, and programming. 


L. to r. are: Hazel Weiner, R.N., Albany Hospital, treasurer; Miss 
Hall; Hazel Milne, R.N., VA Hospital, Albany, president; Rosa 
Kennedy, R.N., Ellis Hospital, Schenectady, secretary; and Jane 
Millet, R.N., St. Mary’s Hospital, Troy, vice-president. 


Eighteen hospitals were represented at the first meeting in Al- 
bany. Sixty-four persons attended. Initial interest appeared to 
be so strong that further expansion of the organization is antici- 
pated. 
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EDUCATIONAL MATERIAL SUITABLE FOR USE IN SCHOOLS OF NURSING 







MOTION PICTURE 


















Sutures Since Lister 


A twenty-minute film showing the operating room of Lister's day and many of the dramatic changes in O.R. 
technics which have occurred since that time. Pictures the making of catgut sutures, from sheep intestine to 
sterile tube. Black and white, 16 mm. with sound. 


LITERATURE 


Suture Handling Tips 


A six-page folder, illustrating the best methods of handling absorbable and nonabsorbable catgut in preparation 
for surgery. Gives the latest instructions for handling the Ethicon foil suture packet. 


Ethicon Manual of Surgical Knots 


Pictures methods of tying standard surgical knots and gives valuable information about operating room procedures. 


Ethicon Handbook of Sutures 


History and description of all suture materials now in use. Gives complete information on how to prepare and 
handle suture materials. 64 pages with illustrations. 
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LITERATURE FOR OPERATING ROOM SUPERVISORS 


Ethicon Manual of Operative Procedures 


Pages of drawings illustrating steps in most standard surgical operations. 


The O.R. Yearbook for 1958 


Reprint collection of the past year's most valuable articles from the O.R. Section of Hospital Topics Magazine. 


For free copies write 


ETHICON, HNC. 


Somerville, New Jersey 
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